;. e3e/,V6OT! G yT- 1 Inhibitors Th ention relates to a cl ass of ﬂ‘

substituted am nes, to pharnmaceu Bmmm wm/tl ons containing themand to, =~

met hods Qg g\/%“ qng neurol ogi cal uropsychiatric di sp&ﬁ@&z/?ﬁl,@g such

corrpoundst H?Etltc tralnsm ssionis éfJ Iex forrr}of |nte|rce g ? t

conmmuni cati on at involves a n r,a rray of specialized structures
V7S g

in both the preand post-synapti d surrounding glial cells

(Kanner and Schul diner, CRC Critical Reviews in Biochemstry, 22,
1987: 1032). TTheppeseniisventiondglaies & apassHf r%ml{t%ﬁmm%ﬁpt he synapse,

asower| BESmAte el GEmBRRFRES LBhMng tndtf dal haReMors koS o e
of syRaphkrdibGRa P h@ropsFcBtridTisstdety tding subll cengoumdsng the spread of

neurotransmtter to nei ghbouring synagses transporters nmaintain the
fidelity of s Syngptic tranamissiorsison comatex foim e infetralisiasGamgmpaicatiar d

neurotra r into th ) low for

neur ot 1 afaipvaYes 8 6B bABLNE R Rlr b gk Bruph FREREBEH TS S5t D oen

upon ext pAgedstbpiatRtierirl dntisuiricuntirgeg|idi tby g@maqmssmmammnbr ane.

Under conditions of i ntense neuronal fi rl%%,1for exanple, during a seizure,
Sl

t r anspor (GRE Griiaak RaviewsnniFioeksrsissy, 221 eRRnd AR Fi tter in a
| d t t 11,
5051801 sAgseS SRR e B BREH| fim g BUse! RioréBl refuiafbo et L onor ter s

t hus pr ovohesntratithastndurbtranshitiors th thenspiapee aad welltas, thefri dunatiorovi des
useful therapy for the treatnment of neurol ogi cal and Fsychl atric

di st ur bafterein, WNCTH?QQW%MF\&U@P%W%“?QWQJQﬁa?foﬁ'ym% #¥'PPer in the

manmal i a r %}%lﬁ excitatory
synapses%%eﬁ}%ﬁa}‘% tﬁé’?;grtetaﬁr}%f@ugdetr ral ttbpg:l lbﬁ%ﬁ ﬁﬁ? portions of
the nerve ﬁapsl&t eanspeortery waiktsgin the diselitgiof synaptid tran'smmssomf Ladthyci ne are
nmedi at ed two different types of receptor, each o ich.is associated

withls duwfseq@ﬁﬁteanss'elwedWr%arﬂ%lﬁ@bmt? dhe PW“PH ¢ te7Psl act i ons of
gl yci ne are sensitive to the
convul sag{a‘%gﬁgﬁ% %H)“Fr yg‘llé(n]?%fégngrﬁ g‘r‘%ttmﬁ%{sa? eferred to as

" st rychni ne- siNgirdrae$mitiBudfansporis dependeritaiponaaxtiaveflukas isodicim and de

h | h i d bi ndi f gl yci
i ner easi Eggéﬂl'rt%ieo orh eerans &y MamarAES MHGer <ONAANErS DTSR aut i on
potential eﬁ@ﬁnﬁh@ﬁggsﬁgﬁép{lﬁdﬁlﬁ seizudPtA5PBRefPEaMf@ORd VU 17G is

|ncrease ne receptors are found predom nantly in
t he pi nabversedreieabihg Aeumtansmitiar qmmcalamm-d'giamlnd@genos-amaytoﬁnhance t he

neur ot r angrneriafivel ¥ s Metidh ot T30 GR" TRt P ¢ atory
transm ssdroayRitrdARAMiteF trEEsﬁdﬁer’s‘%u@BﬁMﬁesﬂé vl for n’(dlﬁfyﬂ? Sfnaptigi tatory

neurotransmtter 1n the central nervous system (Johnson Ascher, Nature,
325, 1987ackgity,3dlich pr@udaeuseiul therapoydhe renimesheirewalogizal &nrdon’ and

Storm Mat hi s 0 193219). Specifically, glycine is thought to be
an obli gaﬁ JPG'EH!?QBMP%‘? %t the to class of gl utamat e receptor terned

N- met3y| - D- as pre @hind ABBA)YEiRe &P4 efajorsdurserahemittdr iV nizmeatian s
i ncreases sodi um and cal ci um conduct ance, which depol ari zes 't he neuron,

t her eby mﬂﬂ%ﬁf@emh@'ﬂqtl@é‘lﬂmth ipibitary\@nd exait "Mrﬁyaépﬁ%‘\h BMt enti al .
NVDA rec e I is inportant
role in jpér‘?@é@ﬁ é@é@y% ' %rm%l‘ |a(|;?|83:l Hgﬁﬁﬁt'% gr'ﬁ% r"sentl ation

(LTP), whiyetem areé mteded. Thesedistinot ﬂmp&msnbf glgannel arg raediatamby fwg Hebb, D. 0
(1949) The Organi zation of Behavi or, RE ﬁ'é r}% 9,% dge
(1993) Nedifierenttypes®f reeeptonqach %ftw}aph l%a%mat Witea it feﬁtﬁ pt

’ Enha sgeni c
i co Pos 1 EhE FhERoder, S BN dnone SRAPEnE e tediied oy AerRn R o P
and bet t elecpptofothatace sensitivato tmcmwﬁsdmaikalmlg stryghnipvep ayd @Fatiyuset al .
"(1999) Nature 401: %)inPCpnversel\?% %Uﬁ%eased ex ression.of. sel ected NVDA

recept or 'SfRSTRFhiaaS | RINgyRenR<t JBGRRIO™, ‘H’é\?i‘rb?‘@ IRYIRSICar ¢ o
phar mcog&ﬁbﬁd’e Eihdl BEGE g@ﬂ%ﬂ‘ﬂtpomﬁdlﬁggf megpmeer@cé tdrey udi ng

i ncreased ['ocondtion, incre ereotyp Iclts soci al / sexual
interacti inoteaémyﬁhiomie abndydtans), thelthresBoldior fidey of Bhextionlpatertial

behavi ors can be aneliorated using the antipsychotics hal operidol and

cl ozapi ne. NVDA receptors are widely distributed throughout the brain, with
a so particularly high density in the cerebral cortex and |
formati on. Ml ecul ar cloning has reveal ed the exi stence o““ﬂ“mmmmml of
glycine transporters in nam@WBANTHTRISHEET(BUERSE yT-1 and Ghystss2. G yT-1
is found throughout the brain and splnal cord and |t has been suggested

U—-




. These va

PCT/ CAO2/ 0017G receptors (Smith, et al., Neuron, 8, 1992:927-935).
Mol ecul ar cloning has further reveal ed the existence of four variants of

GyT-1, QESI%QI@’T 1a GyT-1b, GyT-1 c and AyT-1 d.pdieapdodiftese
vari ants ( a and 1 b) are found in rodents, each of which displays a

uni que distribution in the brain and s peri pheral ti ssues (Borowsky et al.
Neur on, Qnci283d8StrydhRinelskrsitivetglptine réceptors ateciosnd red@minantly

1995: 2524-2532). The third vari ant %‘% ha onII be ntl’geg ét ed in human
tissues (e srinalgord apg bsginsiam, sing Hﬁféio gigaf a 75 The fourth

variant BasadReRoAd SEbA focdbt TRl tl‘muéﬂél SadSPAIIR AL GRtraNaisis, 015).

s ari se y di renti al ng and to exon usage, and differ
in thei rM\Ehbserregmlnsr egions. AyT-2, is found predom nantly in the brain

stem and spln cord ts distribution corr 0 to that of
st rychni ne- se Q'P%@Iﬁﬁa{}]‘ﬁp sr'é‘ceéﬁﬁIIBIz’é nB%Slif?Byr?ﬁgdl@%@'?% cal

Chemi st r 8 & ﬂé&bﬁ}kﬁeafdﬂr&%hﬁﬁé\f lnu'theltﬂentrelchem stry, 64,
1995: 102%%%%? d@notﬁ%%ﬁﬁiﬁgéfshl ng feature of %%gym ne transport

medi at ed nbyvaBsysysternd Jotrason and Asehar, Nefing; 828, 1@87552 ilnEle@narelt he case
f I t di at T, t t ent th
the vi oweln@lyoits Trasas R ORROR AN NERRSSR: 4y PosBTees T
GyT-2 SQH@gt 'SE@I:MCEW IgnRIMeistthBugtettto\ie ain @bliddBry ceegphist at ted

strychnin Itive glycine receptors, respectivel ounds whi ch

20 .Co
i nhi kot ntassomﬁghaﬂamajeyed:emom Ieﬂnggﬁmtbybﬁtﬁsmaftﬁt%{wf&ﬁ@r%?@afto alter

Chue or Atiigbonar REuIRTeCA, HeEEsHS sBORFF BNl cdhd g aper And
exanpl e, vﬂﬁéﬁ’aé Befarisk & hatkiod] thefd ieremsihgsliigdiobddhaitwfos:  may

i ncrease glycine concentrations at NVDA receptors, which 2s receptors are
| ocat ed iam adtionfpotestiali n, anong ot her | ocati ons. Th| S concentration

i ncrease coul NM?% @hs. thereby
possi bly all e&I@ﬁﬁ%%%ﬁ%pSXﬁsI%&Béoﬁé%ggweém a an g ng cognitive
f unctjison.impbiannasie e bynodsl up symajstict plasticityt kevowet aslllcrr@telrlyl with the glycine
receptor conponent of the NVDA re can have, the.sanme or 30 simlar

effects @tew@t@&sﬁ%’ )ovhigBds Eﬁ%@rﬁg tI?Pré'IadI)éYFI’%?o?II Ipaiing aggMmernem yi ar

I I
See, 1o (EWRRLPED (APHRLTAL ClpdlpBITER SEa i e B B 58 120 (1004

Thi el s etC@lhnng@u(tmwaterem 336A; Bwerr(sm@i)m%ﬁbil\kﬂd’e %€ 4and

Schmdt, J. Ne 16, 1561 1 456
PEZTIn CA02/7C7(§3JI7@UIII'I%?'I%I§§ R SHRAF ﬁ%?gm@%@?ﬁBﬁgg%@nq@]ar e effective in
bi ndi 9 Upar¥Yt i Fés@ﬁs‘iﬁ‘ﬁ\c%éé'éleMmWﬁt@ﬁ medaizted dusphay toxic

ef fec en~adm ni stered in vivo. | e such conpounds are usef ul
phar nacemnhaﬂceddo'lf%, dngt bsttemgarﬁwgnanéeImﬁ@mdﬁsmoftlﬁ@m%ﬁ@%m%?%

tOXICIty uld. | fANL0 s of such conpounds as pharnaceuticals.
Hence it @eeé#n@tggb?&aﬁrg ‘Iaaeggﬁrrpounds that affect glycine transport.
Al'so, it IS degbhpdiselyt AeBreasbd exprssiomofselbitet Ni¥iDActecgbtarisab- t r anspor t
but which are suffici ently non-toxic sqg as to b(fcégéeful rmaceut i cal

conposi t i wnits ini trarmgenia icst prodcesbehaYiers sifdap WF“?QRI%QIEI‘I A is directed
to Cogoung c2Q i itnBaBEH SLRYUBENIAIL SnaLbR tg&@a@,@duaﬁan@éﬂdmg GyT-1

trans y ‘non-toxi'c as e nedi cal useful . Mre

particul aInbbbasId@!%téﬁdﬂt’@W%dcﬁeﬂthsln sm&d’ls&xmaismwachom(l‘dnm%ak ed i rrpr oved
toxicity Froflle over ot her

hi bi
aspect of (4998)iGRHIR: ﬂ3ﬁ43f391erTg‘%P@%%WIIEQBQXISF&I)g%ﬁII?ACC IQE?II%% L(Iis?né) Ar2 [ |
O~1 N O{H‘e %ﬁtﬁ)ﬁ@%ﬁﬁﬂsahélo eréﬁII ald'bzdmﬁel s a thiophene group which may be
1

2 or 3thio s optional ysubstltuted with up to one substituent

*sel ected from NMMIreoeptermgne widaly dlsmlhuﬁ%mreugwtfthﬁrbr 2iRi WiRéne, furan

-

el coba PRARCSIDA AN Sy n 58 cerdiy3h Bt K fidibealtinal BFRISIAA. 10! ©

hal oal koxy, CyR/IHIec@Qtch%nﬁ@I Ras r%Qéé(l@tlﬁhé@hsI’déﬁ&eibﬁtv&dﬁdaeﬁs ofl glydineor dance
with a further aspect of the invention there is provid e corrpound

(2)-N-(1- (ran@lsort?nsenyma)mh‘ahﬁn)bra_m@,zteﬁ@?ﬁﬁIWeh?W ;9'5'521 % {# ) sar cosi ne.
4 WD 021086 ﬁG e gﬁ%ﬁraqg 108 shindi@drd %A it ﬂHQ%eEH@ug@@E@B‘IHQﬁté’I

Formul a I
(Z)N-(1- (ﬂTdﬂ@oJﬂbrﬁMéWItb tHat(o? ghutaimaterigispathpays-endeNMBA | ) sar cosi ne,
inhibit glycine transport via GyT-1, or are precursors (for exanple,
pro-drugs) of such conmpounds. A yT-1 transport inhibitors are useful in the
treatment of schizophrenia, as well aspother CNS-rel ated di sorders such as
cognitive dysfunction, denentia (including that related to Al zheiner's

di sease) attentl on def| CI t d| sor der depr ession, and pervasive



. conposit

In a further aspect of the invention there is provided a pharnaceuti cal
conposition conprising the conpound

{2)-N( 1-\,&&0&&-61@ enyl ) phenyl) - 1- (2met hyl phenyl ) pr op- 1- enp@r/ghd 5@ &0si ne
and a pharmaceutically acceptable carrier. In still a further aspect of the
invention there is provided a 2s pharnaceutical conposition conprising the
conpoundreceptors (Smith, et al., Neuron, 8, 1992:927-935). Molecular cloning has

Z)-N-(1-(4-(3Thi enyl) phenyl)-1-(2- et hyl ph -1-.en- 3- i i
& hrount Rastes eyeaied 834 ARPIErCegTferrBns B BMT- i ROV et caly
tab @ [ ' ; td i ded
conmos ¢ OHE TR0 GR-4¢ RpRBkTold, FRRE ! e aflan B (AR erkNb) AdfiBuad in provi de
(2) - N-( 1{dd’er{t_§,féabc;ﬁ|‘d>f]§ﬂf%bh Eiﬁplws)ahﬂ(@efml 'Sﬂniptlthm;ifyih)edbr@g} andn- 3-y| %_sar cofsi ne
in anounts suitable for. pharmaceutigal us r cgngditions for
« whi ch5a gejeheral W%@ﬁf&oﬁ OWVEIfy Bf @}0r’ﬁ?‘é"oﬂnﬁp'c&%ﬁ%pggebﬁgh‘lsaeﬁgqt hose
2 S ol i ot beari cal
condi 11 ofoNpHfESEicHcR: 8, SSYRIBEanat. Hhe tldRAant 0, 0 Te v at o
i nhi bi ti deterteqinyiimen tisansy (Kim, iet ahe diddetularifArarazaacied)t 4bat ment  of
O Ao 6 AT Trid 65N had Boel U AER R AcihaftidsEs fgan! 2 1 or
(Z) -N-( 1U§P¥a?emil\f'd?8,|0b8ﬂf—‘l®j.| Thésd dari@its \aries ey\ifferentiallsmivirdy gmd sar cosi ne
can be used for s treating’'a patient having a nedical condition for which a
gl ycilne taxansysage, amdhdifier én their Nriarmoinebwegiqns. c@lYiIndi i€ £e¥Rts are as recited
b . A f i ndi cat i i i i : d | b
Cised T or FRRRRIAETLY iT he-BiArG P R BT SpEL Pl (LSRRG 2 medi <

used for R treating a patlent having a medical

condi t i onohispBRlS Blodel! thGhatoft staRpRpTetsérisitivei dlpeine seceptorstlddet 8l
Definitions TRe term"al kyl "

_ _ as_used herein mean st rai ght - and
br anched-& iBidlagical Ghemiaty, RB8r 4983 2280222808y qrﬁy@gﬁ}l Py jil 2, 3, 4, 5

or 6 carbgon atpons.and.in , idd eHfThe term Cl-6
25 used NUPWPHARRIY g1 Tpd fepaoRs). Afber sRtfiolliting febuisior e | o 0

"hal oal kydjvcih@tehspé® nistialelddy GhHauR isthasitiis notidhiytedrzy sarcasine azs
|ndependen¥l y sel ected hal o atons, ucB as ﬁ;Eg B carpbon_atons. The term
"al koxy" iagheisase M@Y%%ﬁéﬂ@spgﬁﬂéﬁ@ﬁt{e by @Y8r hndRESE 8RIA AT kyl  groups
term nating i ; [ Ky Wal i cifg,car bon at ons
and i ncl '#@@h%%%e;?%{g@g?t - bupg@hgggéts wia;?t%klgéel_ls_?ef g’tp}f'-zr m "hal 0" as
used her eglyToeand GigTGyssleetively influedes thd activity of NP, reseptass ahe t he | i ke.

Simlarly, the term "hal oal _kogy" refers to an al koxy group substituted by
one or nosteyahANSIReNRIIME GIYSIBRJBERRIORIMBSRRDINEY: such as - OCF3. 30 Preferred

Enbodjgrent s Subhabl e QEURRLTTRRISH 6f adtiierd gyeibitindporterlaoupas s of

f or a l wherern"Arl 1s selected fromoptionally substituted,2-thiophene
or 3-t hi oplpnted toalterseceptor furstivodnnmadifing chisinecensaniiatians in the

2-thi ophene. In a preferred,egbodi nes LR j i '

2 (3-al Ky PYTARSEHAKR IS Brafids |“9/er%P%§R‘E b8\l P SRR A ikhse 8108, 1

met hyl t hi ophengy eldinsie0tbMpobhaé WhictinkitiioBlyTehmenfiatekeglycinent i on Arl is
3thi ophene. In a further preferred enbodi nent r\@hﬁ IS 3-&4- al I'ifgl t hi ophene),
pr ef er abl tragsgort maytincresse ghirg coneeniiations @b AdPRERPES: HNERe | nvent i on
Ar2 is selected fr it ' \NFhisuran. In a nore
pr ef ett edrwggﬁr?égmc}@¢lﬁgﬁen@én P@%ﬁﬁf gl (Ssthgﬂ'lg’ls&? P?ﬁ?eghghenyl wher ei n
such substhhaiidionniscrabse toull perhaps pimiaté the, activity Wi HMPA resepiolibst i t uent s
are selected from C1-6 al kyl; halo; Cl-6, hal pal kyl : - oxy; Cl-6

hal oal kox$heralyipegsibly.alleNiad Eeﬁyntﬂt@ﬁ’érqué&hk’rmﬁmﬁ%ﬁpg%ﬁ*\%@%ﬁenyl
substitue g r b | farast dicediyvititMie 1 Pr, MeO,
CN and @gég&?lxégﬁbcﬁgﬁer@tggﬁéﬁn\ﬁ%rb% to,img\?ghigtgn?)r'r.et holxiif?jenyl . I'n anot her

* pref er r ed giyimioteptor cantdrens ofitienlMOph eegepton ary BV IS $&IC BF ef er r ed

mbodi ment, Ar2 js 3-trifl t hoxynhenyi . mbodi ment
A1 305, simiar Aot ICTARAG OF PR SReHe e avellpdily of SHeaRF 004 AP0
" 4-1sopr Opgmﬂh&?é(&semmhﬁbiﬁﬁ' bt eﬁﬂQﬁ&lﬁ%CM‘Fﬁ%dtieﬂy,i respebidiyre8eeAr 2 i s

3- cyanoph n suil tabl e enbodi nent s ferred

2 is_thi .
enbodi nentforoéxenhele; Ritisineroat @, £urs J.2Pbaﬂn5;@qﬂ|é?185§»|| (EEREETEER HBFG?%r eferred
embod ment_ Af 2, o rdbcieical 46, B0 5861 655)7 Snf ISR Bréf Séfifick v ent i on

i ncl ude:
(Z)-N-(1- %A.(réséi.%qm 98gH AIesyiBebRNy! ) - 1- (3- t hi enyl ) prop- 1-en- 3-yl ) sarcosin
e, (conmpound i));
(2)-N(1-(4-(3-Thi enyl ) phenyl }-1-(3-thienyl)prop-1-en-3-yl)sarcosine,
(conmpound (ii)); (Z)-N-( 3

1- (4- (2-Thi enyl ) phenyl ) - 1- {3-t hi enyl ) pr op- 1- en- 3-yl ) sarcosi ne, 2s (conpound
iii));

~ ~ 1N 1. 1N a £~ 2 1. 0N a - ~ 1N = e -



iv));

(2)-N-(1-(4-(3-Met hoxyphenyl ) phenyl ) -1-(3-thienyl)prop-1-en-3-yl)sarcosi ne,
(conpoun

(2)-N-( 1%@%%()%7& hyl phenyl ) phenyl ) -1-(3-thi enyl) prop-1- elFICT/Cl;?Z)/OsOé?cosi ne,
(conmpound vi)); (2Z)-N(

1-(4-(3-(Trif Itms%%mm&mhnhémbhﬁbﬁﬁmbhnas@Iﬂ“rld:HnaEmgffe(;iNepnbmihn@yl ) sar cosi
ne, (conmpound G(vii / 0G6~SG PCT/ CA02/ ?

(2) - N- (1iq ang Bﬂl’@lﬁﬁgé’%@ﬂ‘ﬁﬁwppf@f @sq fispiR) PﬁSIcnf%lef $Wh8Dy| ) sar cosi ne,
(compoun ;

(2)-N-( 129%%5{9‘%| é’?]yllv VXII‘;'/ §gc£1_ ?%Pﬂ?%?ﬁ/?seplfl%eﬁp : E"?aanrm a_c)(/eﬁlg%lrtgglgl ne,

( conpoun¢br(dtidying the functlon of the transporters, toxicity would limit the usefulness

Z)-N-(1-(4- T | ) phenyl 4- hyl t hi I 1- I
| |(n)e Q((:oﬁ% (3c Ie)r}%d%paseprllwarr)nacedtlcaq met hyl t hi enyl )) prop- 1- en-3-yl ) sarcos

(2) - N-(1-(4- ( $rnBetif %sﬂ%ﬁ@lﬁ&%@%ohﬂﬂﬁmds)thétéf?edt‘ljyﬁﬁﬁé]y'thl enyl)) pr op-
len- 3-yl ) sar cosl ne, fconpound

(lzg N(1{r(aﬁsp8rtI\/mlémxmprmwmeherp;bwdeo@mp(ounaetwmb affealyglysipeop- 1- en- 3i o
y sar005|ne

(2)-N-(1 "(alﬂsPQ nﬁ‘&\%h@?ﬁ/?‘ﬂfb%léhw noR-texc £8 35PRA Wﬁfgln'?l )) prop- 1- en- 3yl ) sa
r cosi ne, r\qi%a(% nost preferred enbodi ment of the invention
is (2)- I\I—p?"%wge%{é urém gﬁg'r?{;lé) 1- (3-thi enyl ) prop- 1- en- 3-yl ) sar cosi ne,
(comaound is iv)). Another suitable enbodi nent of the invention is the
conpound .

(2) - N (1 Summary,ofthelonenliony 15 net hyl phenyl ) prop- 1- en- 3-yI ) sar cosi ne,

(conmpound G(XiTHe p re's@nﬁih%ﬁt%n RIaedteRt corhpbieds whitht have, béeh'efamdpound of
Formula | is 20 prow ded in | abeled form such as,r.adjol abel ed qurm {e.

| abel ed kg bereftegtiven irsnbiting Ryl tteansperiand aressyficienty BPnBgXIe 88jtdgat i on to

251). In,a ferred p ch bind
pref er entd® '%Pg ‘iagyésﬁlj %063%3&&%%@%&{)%% .ﬁ?%&I I ?gqug&c"e%m | i gands
by t eghnigHigse gt improvBe texitity ﬂ'ﬂmﬂl@mdiberamnmaww innibitdrst i ng t he
receptor or tissue 2s in the presence of a gandwéandl dat e 8nd t hen

i ncubat i rcaoRdingde @NEi 3RPESH @U&Iedw?m'%u I'Hargr?r P4 FOMIPOLAES

radi ol ab quﬁgrrpound of the invention. GyT-1 receptor |igands are thus
reveal ed 'a¥ e that significantly occupy the GyT-1 site and prevent
bi ndi ng of the radiol abel ed conmpound of the present invention.
Alternatively, AyT-1 rgﬁept or ligand 30 candidates may be identified by
first incubating a radi el g orm of a compqynd of the invention then
i ncubating the resulting prep presence of the candidate

| igand. A nore potent AyT-1 alN 05€t equi mol ar
concentration, displace the radi oI apel ed compound the invention. R WO
02/ OGG ~sG PCT/ CA02/ 0017G Base addi Af.on salts of the compounds of Fornula I
are nost suitably forned from pharmadeutically acceptabl e acids. Also

i ncluded within the scope of the invention are acid addition salts,

sol vates, and hydrates of conpoun€§ f..the invention. s The conversion of a
gi ven conpound salt to a desired ﬁ@ salt is achieved by applying
standg d Laehpl-ques, well known to one ski IIed in the art Schenme 1 'ON (a)
/@J\/?d---~lmer~ r ~. Br ABC~ N2 COZtBu Br pé}xw) 10 (e)
09) E(| v)\ncs(sIabhuopheme(gmquIQmmayd?%%&r&ythlcmh@aﬁcﬁnd IpOPERRRNYA, Cul, Et3N,

Ol S fbfifuel b pmin a2 70 C (o

t but yl sargoss 86lectédGram thio héﬁ@l‘iuram and subsstltuiegmher(ye)whemewﬂhg—b 2,
N LS o e el B ook SN
25  Cq.6 alkoxy, Ci.¢ haloalkoxy, cyano,

and a salt, solvate and hydrate thereof.

In Accordance with a further aspect of the invention there is provided the

compound: (Z)-N-(1-(4-(3-Thienyl)pheny!)-1 -(2-methylphenyl)prop-1-en-3-

yl)sarcosine.




Compounds of Fornula 1 are readily prepared by the nmethod shown in Scheme 1
above. Internediate B was prepared by the palladium catal ysed reacti on of

4- br onoi p e with propargyl alcohol. Conpound B wasp&f (d) 9
WO 02/ 068@8 %@% "CA02/ 00176 converted to iodide C by treatnent I“%ﬂo&ﬁ%odl u)m

bi s(2- met hoxyet hoxy) al um num hydri de(Red-Al') followed by iodine. Atwo step

process consi fagheeh FEARY izt cofmpurdlsTiFIrmuta bammcémbbomdzpy
di spl acenent with sarcosine led to the intermediate D. Internedjate Dis a

parti cul Br(1y(4aSeThienyliphanybd] -ézﬁ%tbylpheaylbnme %ﬁ@'%ylé?ﬂp‘a%m%n'nﬁ'fb'ta number

of deriva I te

ster eochgéﬁc %r%ﬁﬁf)ﬁo\f’g%)ﬁng%g#é eccg(l:)bndr%g ? Brhrgﬁé?géfer eacted with
various Q@étpﬁd)mE@Qm@BS GQ/'ISLHQr*emstﬂdmbﬁorcsfarehxseﬂﬂnmheatréatrmmtﬁﬁe product s
of the fornula E are al so usefu chem cal internmedi ates Hese products

. al | ow t hechizephienis s wsll aﬁjﬁ%\eb %ﬁ%&ﬁﬁw@@owemsuch 8F\0HNEps (Ar2

groups). i | d
vari oty Y EniE e R A et IR TuoH BEBs8r elenih Ve Gt
step W t Heficit HBOrdMIdbpresgbnﬁamdhpeNasaAe dm:qlmpmeistabﬂlsbyq!ms(suchlasng t he

reactions described h th
been nadautigtie cﬁlplsoréqmlgqret?s%qorg?r ,cll'\tlﬁl)mMoncﬁphcso 6{] yes p?gor%igrgﬁ'é?\é{eqr%r‘sﬁ,r\] h:a\i'e -0

| / v ﬁép&%ﬁﬂ\% cﬁiér&e_%w@%elvélo@g?dtmdlsorjef%rs néﬁQ)tﬂ% Bf@clﬂ’éd%rlu\l G(()\C/)l : | ;
O-l N) N"empld af@picat-putism).

According to another aspect of the invention there is provided a
composition comprising a compound of formula 1 or the compound (z)-N-(1-
(4-(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, and a
carrier.

15 According to another aspect of the invention, there is provided a
pharmaceutical composition comprising a compound of Formula | and a
pharmaceutically acceptable carrier. In a further aspect of the invention there
is provided a pharmaceutical composition comprising a compound of formula
1 in an amount effective to inhibit glycine transport, and a pharmaceutically

20 acceptable carrier.

In a further aspect of the invention there is provided a pharmaceutical
composition comprising the compound (Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-
methylpheny!)prop-1-en-3-yl)sarcosine and a pharmaceutically aceptable
carrier. In still a further aspect of the invention there is provided a

25  pharmaceutical composition comprising the compound (Z)-N~(1-(4-(3-
Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine in a amount
effective to inhibit glycine transport and a pharmaceutically acceptable carrier.

In another aspect of the invention, there are provided compositions
containing compounds of Formula 1 or the compound (Z)-N-(1-(4~(3~

30  Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine in amounts
suitable for pharmaceutical use to treat medical conditions for which a glycine
transport inhibitor is indicated. Preferred are those compositions containing
compounds useful in the treatment of medical conditions for which GlyT-1-



/I gx) ix) WNOHNVOHIT I ~ONV il ~01 / ~i N1 [ ~[~~[ v /I 0dgxll)
CF3 G XI) HpH I ~~1 ~1 I~S~/ 1, Exiii) @ xiv) PCT/CA02/ 00176 The
conpound%v&[m&{?’% i nvention may be admi nistered orally, t%éﬂ?kbﬂﬂ#% ly,
rectally, nasally) vaginally, topically {including the use of a patch or~
ot her transdermal delivery device), by pulmonary route by use of an

aer osol , O S Lime! theh ' aMlch as tHe peatarant af | v,

subcut an@%@@ ﬁ‘:ﬁ#ﬁ'%gp%ﬂ%& ysﬁgm% iraiggrgfée'ri ally, intravenously or

i nt r at hegghizophréwiai ori cagnitivieadysfunetibe. by neans of a punp for periodic or

ti del i . Th d f i I i ni st d
one. or ar cTha RBNiRoMR Eh T PRt cedn P b IPOi Rl BRa e S B e
exci pi enf?ilﬁgglﬁﬁrgérrgg){ﬁRZ%é’tﬁgﬁdh@nyl)proP\Q-@ﬁlﬁﬂ #r5dsiRE Baf ARSI o6

phar maceu ice. For the oral node of adm nistration,  the conpounds
. of the iieating apatient baviog eomedicaheoridiian @ whign @tQYC"&%S‘?UP%@ | ozenges,

chew ng ., troches owde . I X%l 0 { ons and
suspensi !rsg'toél'ﬁjmpff@t?gkv\éﬁcf‘qu'%%tfoﬁzaeregs r;ég[ﬁ%ta g,gvg'asré\rs?%fésﬁ%dhat are used s
i ncl ude | Rt A58 is SEHizBPhfENid. aTRe @bmpaahtis cah gimbelseddomci d.  Vari ous
di sintegrants such as starch, and |ubricat| r}gt@%ﬁ{&?s such asﬂgﬁggem um

. |

st ear at emandfaciuing arreedisament for feadng @ PR 2 58 tration in
capsul e form. usef.ul. di . AL d hi gh nol ecul ar wei ght

pol yet hyfcgr’/gl"ﬁrﬂ)?o%yg'.ngIt%%ggéﬁr'@ﬁst%@ﬁﬁﬁatg\%et eni ng and/ or flavoring
agentyg io are added. For parenteral adm nistration, sterile solutions of
the conpounds of the invention are usually prepared, and the pHs of the

sol ut i onPefindtianst abl y adj usted and buffered. For intravenous use, the
total concent qatian, ab,splAll e PEintmBEnS StralgPit! & branchedahalrhe
preparation i gﬁteot%fhe 5@? doécu ar adr'#‘r?i strati c?r?!t oi ntnents or droppabl e

|i qui ds maybdieane hiydegen dontainingaradicalssithvbrds s eafd *HORA AYMBhe art

such as applicators or ey roppers,._Such conpositions can include
nuconi netaﬂdsln@u@ﬁsé‘%etm/"apﬁ?ygﬁﬂg?%ﬁ‘ﬁﬁ' chondroitin sul fate, hydroxypropyl

met hyl cel | ul o 0, Vi I@gﬁlmegwgﬁra\r@n radisalofcl) 2a8, 408, orc aci d,
EDTA o benzyl erf(’?rq‘lﬂﬁﬁé '%ﬁ??)drsie e, and the usual quantities of diluents
and/ or ca@ ¢arbbs.atbws. pul nonary admi ni stration, diluents and/or 20 carriers

wi Il be selected to be appyopri.at DI 3Rt -BRgiRer osol .
Supposi tory f orfistesm ﬁlﬁfp oﬁgbﬁﬁﬁi‘e&é}m?ﬁ%%né@%gﬁgr?@r%@ﬁg@édulaﬁ?@r vagi nal ,
ur et hral a0l 4665 &erffifBiHe i b@nFadiGaisitontaining 1,31 Ged, 6j 016 garkamal |y be
constructe a mxture of substances that |§ sol.id at roomtenperature
but nel t satemshardyinchrdesrraeinoxy, athexs distexncard d ly used to create 2s
such vehicles include theobroma oil, glycerinated gel atin, hydrogenated
veget#bl e oils, mixtures of polyethylene glycols of various nol ecul ar

vei ght and f attpe asrif“rese'easuséd helejretrieghsmalogsand insdiedessiyAragt on' s

Phar maceuti cal Sciences, 16th Ed., Mack Publishing, Easton, PA, 1980, pp.
1530- 1533cliloro, rempeandiinedi®si on of suppository dosage forns. Anal ogous so
gels or creans can be used for vaginal, urethral and rectal

adm ni strations. Nunerous adm nistration vehicles will be apparent to those
of ordinary skirhé ténmmn tHaoalkyl’ réfierd todamglkyl gresiptsubistiiuted PY PN AUNPE ease
formul ations) |iposonmal fornmylations a meric matrices. 12 WO

02/ 0665~Gﬂd@|3ﬁﬁ¢9'2t}309§l?@§953£15Ia@“%fs%ﬁga}sg’glt%uti cal ly acceptable acid
addition salts for use in the present invention include those derived from

m neral acids, such as hydrochl oric, hydrobrom ¢, phosphorjc
met aphosphor i ¢ Similanly,dherterns thaloalkexyi celgss taan @&rﬁreﬁaépbét?t%ﬁﬁcw as

tartaric, acetic, citric I Cand ' A Lsoggic, glycolic,
gl uconi c) CBB&IMPE, 'nﬂ-eP@I)“?Fgﬁ&sﬁ.ﬁl%%%g?‘%fba%témgf@ﬂIaéhg%? cg)aci ds) for
exanpl e. Exanpl es of pharnaceutically acceptable base addition salts for

use in the present invention include those derived fromnon-toxic netals
such as sduefernr $ ammoni um sal ts and organoam no salts such as

"triethylam ne l. Numner ] "ﬁ“, EémpBlhds bEfokmaln1to to
t hose of ordi n?"ﬂ}ttai’l]ﬁ ?f%%‘f‘ﬁﬂg%t%%?%g{r\{%gﬁoﬁt eré?e.al Ph care professional
cag_ se![ ?thﬁé?@iﬁmﬂri@@@i@‘t%’d ﬂﬁﬁﬁp;ﬁ@aﬂy sgbft_éuted%gjnlnphem)%l_géla'tblﬁphﬁﬁle-l )
subj ect's wei ght, age, and physjcal candition ally be
sel ect ed tlo ansuitable AMPOSENERY <Pféb%|'nV@P%88rﬁ5b!ﬁn%'§h'8§ﬁ$ﬁ§ mnégﬁé*ls@%abet ween
about 0. 01 [ iort AP0 |s'9/ S GalkyhRiHTenie) prdfetalbeB-(@bout 0. 1
ug/ cc and e&ﬁ@é@%@%%ﬁ%%ﬁg‘?ﬁ%&ém egr al ygdmﬂ st ?gti on, an alternative
measure of preferred amount is fromabout 0.001 ng/kg to about 10 ny/kg
(alternatively, fromabout 0.01 ng/kg go about 10 ng/kg), nore preferably

from about 0.01 ng/kg to about 1 ng/kg (fromabout 0.1 ng/ kg to about 1
ng/kg), will be adm nistered. For oral 20 administrations, an alternative

o - o - . - r I "~ PSS A — e —



For use in assaying for activity in inhibiting glycine transport,
eukaryotic cells, preferably Qr-6 cells derived fromquail fibrobl asts,

have beegvéﬁiz&%i £cted to express one of the four known valséﬁ@gg,z/@f]-mhunan
GyT-1; so nanely GyT-1 a, GyT-1 b, AyT-1c, or GyT-1 d, or human

A yT- 2 The sequences of these AyT-1 transporters are described in Kim et

al ., ﬂ rsz lﬁaﬁoﬁﬂe?préf%%d enpeRinag dfiths inventivaqirdris8-encodi ng
t he extrerre term T-1 a was nerely inferred fromthe

corres po:thioplgemext lrd@furtran p£e @ﬁt%ﬂbqfﬂm@ﬂilﬁtrelsrﬁ'ﬁ%lalwtl?ﬁﬂh@néhcod| ng

sequence OGG~-SG PCT/ CA02/ 0017G confirmed to
correspoﬁﬁeaf\g@rm}ﬁgf |rﬁ?é\y|'tg'8\/\ﬁﬁnﬁfm et al. The sequence of GAyT 1 dis

described in lfh§wtéﬁl§‘éﬂ’§bd&i’meﬁt50@ﬁhglﬁvemi@n¢(rzIl§se|ecwdlfmmt ed herein by
reference in its entirety. The sequence of the human rﬁ%PBé i's d scribed in

. s to 5s 20bgtitugsl phenyl,Rhiophens@ndfusary, ke maie prefesred ‘l“ﬁrﬁ & herein by

f t /| CW
(T 11 o g el B pGbstitlipd PRByFUPSERT o0 KRBicue Mo 8EMEST 2Y o
her ei naf tpi4 pSHificd, 2@RAIVareirPiBie ﬂﬂénmernehré?sa(emdtfmm csg iyl deate) |
Bl uescri pt II SK +/ Phageni d Vect ors (Strat

g eé Sw tc&gg t r at agene),

pMAM and Gunddhalaalkyl @wlﬁiﬂ'@i(b{) Crahainpliste ABd Cary I Biner &% i on vector is
bl f T t abl e host

cortr pr SaraBEnts Saf BREAT PR Rlert BPUILS b"“wﬁﬂsﬁ"’é“a{ﬁ%déﬁt‘kﬁ?’%l. e

fungqb CGF;PW&PVQH@@ CRuaid oFeOer Inaspiedetred elbodiment, dé¢2 Endhi bi an, avi an,

f | t d ptil |

R s howyPhaibn RSPl e ainant g T4 g pran

b
g q d;g”g'r ?ﬁa%@? ééfrelg'leg (%nt}génﬂérg‘mr%)ls Bflrﬁlud)r‘éHéﬂH@)EWHénS/Etlﬁlé‘tlli 1,004”1521 was

mol ), arahdﬂqlérPérhbaadm(eht 6Rr2ds Sainﬂmurmmthyl plhwyln kwfta‘thﬁsprgfarr

over ni ght, n the rea ion mxture was, co m

chr orrat oD @W%L%@% lwpﬂéég%tﬁeé}}ﬁl HIH %@@Mﬁérﬁ‘&efe%d’

1 4 6. 58 88% as a yellow orange solid.
n %ﬁﬁmﬁ{énwgswegar%ﬂ{e@l( V4. 48 d/() 250 (d o 745 (d,

2H) Exarrpl e2: In(ﬂ)ltable(emsodmwﬂewiz tblqmaprbpapr%fﬁeed Qﬁlﬂbféqlﬁlﬁéfi ﬁédl at e

O : Asol f 1- D nyl ) - 1-propyne-3-ol B (6.58 g, 31.2 mml) in

anhydr oust é'f‘Y%fﬁ&PJ‘r%ﬁgﬁgﬁﬁ E\EﬁeGG m.) was chilled in an ice bath. A 65%

w w sol ution ofy ffcrdtherprefdrisemobtisent W, 7s 2Hurahd. 4 g, 62.4 mml) was

added dropwi se over 15 m nutes. After 1 hour et hg@uaﬁet ate (EtOAc, 3.0 ni,

3 75 gl 31. 2 niforg prﬁeferrad@@tbodmentseefctbﬁdrr\veﬁtb@m s chilled |nda
THF
(65 o) BN R G sohepBUEhe AR erd- 1S lefly st Sp t SRR sdtoBBRET %

to roomt m@(ggﬁerm ght. The reaction was quenched wi th saturated
Na2SO3 and filtered rou Thefllt was washed well with 14
WO 02/ 066(%5‘6‘([%47‘ mqmd)pmnﬂ &&"‘W‘F@"mr?? a?fégvﬁ)s%%% % with water and
bri ne, é filtered, and concentrated. Colunm chromatography
(20% EtOA Xanes B)r ovi ded (Z) 1- (4- br onophenyl ) - 1-i odopr opene-3-ol C

(8.82 g, FBW-(A(4a2yrribm)pheinyt)-1-(3-thiemy|(8op- Them-3- yisereysine.82 (t, 1 H,
4.37 (colla eddcfl ,625(t,1H),s734(d 2H), 7.44 (d, 2H).
Exanmpt® 3( ° @“t’ v br onophenyl ) - 1-i odopr op- 1- en- 3-yl ) sarcosi ne, tbutyl
ester (InprRqi@t |14 i(8nhighyl)prop- -en-3- l)sarcosine, (compound
(2)-1-(4- Lronrrgghgn llf?)rﬁ Igkcli%ﬁr}}r)(;pene 3- gt)p p 8.81 y,) 26.0 mTD|) in CHzC12
(220 nmL) @H)ghilled in a io dry-icel acetonltrlle bat h under argon. PPh3

baded. “ar (TR RIRORBA SRt e igrod2h BvRar SRy “The
‘mxture WasorgshIGM;h saturated NaH(I)B and brine, dried (Na2804_)
filtered, and concentrated. The residue wa medi at e ig(taken into

anhydsous (AeM@nid- Metr(myl)peemmﬂn@ythlwbam 1 & RYISAER N ochl or i de
(5.20 g, COs (35.9 g, 260 mmol), and Kl (21.6 g, 130 nmol)
wer e addeﬁgor%wgwﬁ was stirred overnight, then filtered and the filter
cake washgg) -N-(t1th( lfluﬁrmneihoky);ﬂ'mnvbphwl)t—n{(Bdlnl@dymé&onehﬁnéﬁ% and

wat er. The organic ase sﬂad with brine, dried (MyS04), filtered,
and concerﬂ)ﬁéf%lanmw Gy t ography (20% Et QAc/ hexanes) provi ded
(Z2)-N-(1-(4-bronophenyl)-1i odoprop-1-en-3-yl)sarcosine, tbutyl ester D
(9.63 g, 80%over 2 steps) as a light brow oil. ' H NWR (300 MHz, CDC13)
1.48 {s, 9H), 2.46 (s, 3H), 3.23 (s, 2H), 3.43 (d, 2H), 6.12 (t, 1 H, 7.34
(d, 2H), 7.43 {d, 2H). 2s Exanple 4-1:4,

(Z2)-N-(1-(4-bronmophenyl)-1-(3-thi enyl)prop 1-en- 3yl )sarcosi ne, tbutyl ester
(Internmediate E(i)): To a solution of

o ~ 1N e M T 1 T .



20 (s, 3H), 2.33 (s, 3H), 3.10-3.12 (m 4H), 6.35 (t, 1 H, 6.99 (d, 1 H,
7.03 (d, 1 H, 7.10 (d, 2H), 7.38 (d, 2H) . 4-4:

(2) - I\l-(l\,&&op(g(,gmphenyl) 1- (2- (3-net hyl t hi enyl ) prop- 1- en-geirb AGAdo§ S| ne,
tbutyl 'ester (Internediate E(iv)): In a simlar fashion (2Z2)-N(12s
(4-bromophenyl ) - 1- (2- (3- et hyl t hi enyl) prop- 1- en- 3-yl ) sarcosi ne, tbutyl

est er E( [2)NWaS4ABDwiIRsbHengphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,

(2) - N-(1(Z(04 mng hen r%’J1n;9ggopryo)p 1-en- 3y|§)sar003| ne, tbutyl ester D and
3- net hyl (compaussh ronic acid to provide 436 ng (47% of a yeIIow oil.

2 NNR(@W%‘* %éév'?eﬁém Cleypiteitey St 200 7 26 (o

1H) (Kb rHB(ix¥; 5:

Z)-N-(1-(4-bronopheny n 1-en- I ar o ne t but yl
@G Mdagﬁewe& B -G ey gRproe-T-en L RERERRETS: tPutY
Z N-l l)-1-(2-nmet hyl phenyl ) prop- 1-en- 3- Isarcosme t but yl
(es%er (E( v3 r@%&jﬂ%{;\%@/ )OGG~(SG PCT/ )C/:ABZI 0)61)7?3 vvgs pr epar gd)from Y
(2 Z) - :\I—(lll()Z)éth(nqm(ah(g'mmuprdmetb\mybpmmﬁl)phe?%tg—jg«qs)-?%rr@dsﬁrlfmenyﬂ)):lmopgx-estler gind
t ol uyl boronjc acid t rovi % of a yellow oi anpl e
(2) - N—%ll-e(1 Y&SqrEBﬁPSp&?C%WWCfgﬁ@ayr? 1- ( 3- t hi enyl>/)prop 1s ™
en- 3-vyl Lo r. ¥ L3t i on of
(2o (L TEERES eﬁé”h@@“*%“yfﬁ?“ﬁ ph“ééﬁ““ o e ¢butyl
est eno E( iy))s¢rzbsing, (comeowsd @fel)), in d| met hoxyet hane (210 m_ was added

2. 50 muoldrNAAd o i aea @%‘116y'5”'1<%e<3ﬁ§m@%>&”3ﬁ ?? Wi was

heated i Bé]-eb@?n'eu drabodnd @kig)): The m xture was cool ed, and partitioned
bet ween gt and \(:\C/at eFrIS Thg;eo )g)anl ¢ phase was washed with bri ne, dried

(MgS04), fil térmst prefetred esmR @atocbeunvﬁrﬁmmﬁat ography (2-5%
acet one/ hoxpnesds-(2ELRABARY) -SRI BRI TR 28 AR s hie Qirfib R hexanes)

ded
E)rzmlgi G'(IW()4 | sopr opyl phenyl )phenyl) 1- (3-thienyl)prop-1-en-3-yl)sarcosine
, IS thut ester F(i) aﬁp.las 81 % asan%ellowml ~HNI\/R(300|\/HZ
CDCI s) 1. 29 (d\nomgr suit emb entzoféfge(fye Pys thepeompgid 3.16 (s,
2 . - 7 26-7.35
2 3 3% RS- Py iphedy Lz Sndtflybhenti)btop--ehfs Wsar%oki}mb

(2) - N- (1-(EdmpBundiG{riv)). phenyl ) - 1- (3 t hi enyI ) pr op- 1- en- 3-yl ) sar cosi ne,

tbutyl ester (I nternmedi imlar

(2) - X (1- (4- (3TRNEHARN a*é?ﬂ‘meﬁiO% et'HY%?HHf) ;SP%B°T98H”§ SRR e, tbutyl
ester, F %@é

(2 - ('d&wg@gﬁ@p en cﬁbrﬁ{ ?gb? als(gﬁc)i/lolabre(l)%d o (e%ll)agglﬁd bSI ne, tbutyl ester
E(i) and lﬁemrpomﬂwnﬂwmnom struntire l'loorprg\ﬂl‘dly qorpagatiansto( gﬁ% Ingt a yel | ow
oil. 5-

(2) -\ ( LRBisrachasnan) of B RYPREc c4eh SPEIRAYSPoRPIERGInG FIPPLSptalY e,
tbutyl e In d:i(deh | te by teoh

(2) - yN- ( 151%?' g%h:%ﬁ%%ﬁéégn’; tl?)Glny“e%dépf)orrolgfa? e?VIS yl?lggfscom ne, tbutyl
ester F(icdmmaasn the prteﬁms;gam berachieved by lncubatlng the receptor or tissue

SRR L R S S R

-~ W Oé’réﬁﬁﬁétléﬁﬁvﬂ%ﬂa@%mﬂe(athmtﬁt 4f radiolabeled compound of the

i %nééerﬁg:éé%ﬁ’.?sy”gﬁ%; oot S N Rope oSt Sippar cosi ne. tbuty!
coter Hi é)ﬁ figa &&B&}Y‘P)G\#ﬂ%ﬁ%f@}ﬂéﬁn‘{’Btrﬂmﬁ@oﬁﬂﬁé pesflaesege, tbutyl

ester F(i
*1-(4-br on@cphmmid oflthe3preisenhiyiviplicm - Alt@'naﬂve;lny}}é'aﬂ cecepter ligandyl ester E(i)

(000 s cmaaRs indb aacyfiea by sl hubBlig & eqilarbiedia iy &y o LT
'6.23 (t, éczrﬁ%o%r% éﬁt_;'(e%v%nwn tﬁnﬁﬂcdtﬁtm% this, rle_l)&nﬁﬁ%bﬁepa?ahbn ithed (d, 1 H),

7.26-7.35
(2) - N- ( 1- preseaea/f thexgandidate) igandy 14 more potent &y T oreseptordigand Willsar cosi ne,

E%ﬂ le- ( i?éte?rcﬁf"fo@ ﬁ%&@“%hﬁh% Fr%%%&)#&?e(%dﬁﬁag IeP ?ﬁodél[‘-de%f-t ?yl ) sar cosi ne,

tbutyl estgbnfrdry) was prepared from (Z)-N-(
1- (4-bronmophenyl )-1-(3-thi enyl)prop-1en-3-yl)sarcosine, tbutyl ester E(i}
and 3-net hoxyphenyl boronic acid to is provide 241 ng (99% of a yellow oil.
~H NVR (300 MHz, CDC13) 1.44 {s, 9H), g2.39 (s, 3H), 3.17 (s, 2H), 3.30 (d,
2H), 3.86 (s, 3H), 6.26 (t, 1 H), 6.886.93 (m 2H), 7.12 (s, 1 H),
7.18-7.19 (m 2H), 7.33-7.38 (m 4H), 7.52 (d, 2H). 5-6:

—_ ~ o~



5-10:

(2)-N(1-(4-(3-Thi enyl ) phenyl)-1-(3-(4-nmethylthienyl))prop-1-en-3yl)sarcosi
ne, tbut s(Internediate F(x)): In a simlar fashi oscr/cae200176
(2)-N-(1(4- %& T-LI enyl ) phenyl ) -1-(3-(4-nmet hyl thi enyl)) prop-1-en-3-yl)sarcosi
ne, tbutyl 20 ester F(x) was prepared from

(Z)-N-(1-(4- bBase[aiddmph)sa[ts OBﬂ‘(eanpgundslcﬁrEﬂrmptaiparﬁmstMEblyarc05| ne,

t but yl t d 3th dt i . 22 649 f
yel | ow oférmesttiam shafiaescely pesspr obiso e p oI BRE TR RERSRPEL” (3, (4 25
methyl thigem @1?/&&% a]re"a&oaad’dlﬂ&%éi?ss sBRatdsOHhY hy@etey ofl ddthseurReicit e F(xi)):

In a sim ashio
(2) - N ( 1iHeting8nffarr.i f | uor onet hyl ) phenyl )phenyl ) 1-(3- (4rret hyl t hi enyl )) prop-1

-en-3-yl)sarcqgsine, tbut ester red om .
(oL (o b mshuron o 7 8veh shirentRR o ARERER FRIouNg SPLS cosi e,
t but y' e%"cﬁfevgél bylabpm s%ahaéﬁdftéemqu& m»éu)mwﬁ/tbweoswwemltﬁe B provide
260 30 (54% of a’light yellow oil
(2) - N-(l (4- (3- Met hoxyphenyl ) phenyl ) - 1- (3 (4 met hyl t hi enyl ) ) prop-1en-3-yl)s
arcosineo tb |, ester (internediate F(xii)): In a simlar fashion
(2N (1- t hoxyphenyl ) phenyl } - 1- (3- (4-net hyl t hi enyl )) prop-1-en-3 19
WO 02/ 066. 15G PCT/ CA02/ 00176 yl)sarcosine, tbutyl ester F(xii) was prepared
from OH
(Z)-N(1-(4-Dbronopkhe I)lIE(S (4- methy A |en?)")pr(top 1- en-3- sar cosid)qd)
tbutyl ester E(d S-H%I-hoxy /l boronic aciTto i de! 193 ng—t89%
of a yellow oifl. -13:
(2)-N-(1-(4-(3- I\/bthyl phenyl)phBényI) 1-(2-(3- n'ethyltﬁl enyl)) prop- len-3-yl)sa
rcosine, tbutyl esher (InternediatB F(xiii)): In a sinmil& fashion
(Z}-N-(1-(4-(3-Met hyl phenyl ) phenyl)-1-(2-(3-nethytthienyl))prop-1-en-3yl)sa
rcosine, thutyl ester F(xiii) was prepared from
(Z2)-N-(1-(4-bronopheny (3-met hyl t hi enyN n-3-yl)sarcosine,
tbutyl ester E(iv) an J/)\Jclo((ﬁt%‘rlnet hyl phenyl bor om'wg?f)é&fo provi de 176 ngy
(7399 of a yellow oid” '"H NWMR (360 Mz, CDCI 1.44 (s, o), 2.02 (s, 3H),
2.37 (s, 3H, 2.41 , 3H, 3.17 (%, 2H), 3.19 (d, 2H,—65¥ (t, 1 H), 6.92
(d, 1 H, 7.16¢a , 7.26-7.39 (m 780 (d, 2H). is 5-14:
(Z2)-N-(1-(4-(3 enyl ) phenyl)-1-(2-ne henyl ) prop-1-en-3 yl)sarcosi ne,
tbutyl esterB{Infernmediate F(xiv)): BA aSinmilar fashion
(2)-N-(1(4-(3-Thbenyl ) phenyl ) - 1- ( 2- met hygieny! ) prop- 1- en- 3-yl ) sar cosi ne,
tbutyl ester F{xiv) was prepared from
(2)-N-(1-(4- brormphe%) 1- (2- et hyl phenyl') propl-en- 3-yl)sarcosine, tbutyl
ester E(v) and 3 £ i opleen@boronic acid to proud,e\%% lgz nmg (48% of a
yel l ow oil. Exanpl e 6-1:
(2)-N-(1-(4-(4- Ispropyl phenyl gphenyl ) -1-(3-t hi
((i)): ‘
(2)-N(21-(4- sop‘?@pyl phenyl ) phenyl)-1
, t-butyl ,este” F(i) (18.62 g, 40.3 mol
acid {200 fL). Eﬁ sol uti on was war neéryat @_)g\éer ni ght, then
concet r at ed. q‘ e residue was co- evaporat ed twce wwth CH2C12. Col um

O P v S o Sl T R, B8 B
(2)- N (1- l(Qllr,(thﬁlsEEQ%)H,pWe" 191 %g)mr@hw é’rP%)(Hrl 2, 14@C3L MW s ar cosi ne
Qi) (11.( tehutysarddige, KsCQs |titd overpighvite 2 ReéPRol - d4) 1. 23

(d, 615), mNazCQs, DME, 92 °O4. 6hem (B AﬂiB(QH}&ﬁPCKBPha?WM Bag00( OMBH) , 6. 22

(t, 1 §C_C|{ ): Yorhic adid 3 1l ovétlight.7. 46 (d, 1 H), 7.57-7.65 (m 5H). -n
*WD 02/ OGG 4SG P ? CA02/ 0017G 6- 2:

(2)-N-(1-(4-(3-Thi enyl ) phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine
(Hii)): Inasimlar fashion

(2)-N-(1-(4- (3 t hi enyl ) phenyl ) -1-(3-thienyl)prop-1len-3-yl)sarcosine ii)
was epar ed

(- N Chot a- ( SCBMPoHges BHERRY 1318 ARl PRRIEELEY. R e S ne, ¢ buty)
ester F('?lzhéﬁnepf QHd)\ﬁte lﬂ%@m@ﬁndt@h \%as E’Fepfaréd 'tﬁé?p@l{amlﬁn catalpsed
(2)-N-(1-(4-(2-Thi enyl)phenyl i enyl E)ro- en- 3-yl ) sarcosi ne
(Qiii)):raastian of mur@nolodghe@zﬁne wnth propargyl alcohol Compound B was
(2)-N-(1-(4-(2-thienyl)phenyl)-1-(3-thienyl)prop-1len-3-yl)sarcosine (iii)
was prepared from (Z2)-N(1-(4-(2-thienyl)phenyl)-1-(3 |lo

t hi enyl ) prop-1-en-3-yl)sarcosi ne, tbutyl ester F(iii) to provide 145 ny
(53% of a white powder. 6-4: '
(Z2)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine (§iv)):

enyl ) prop- len- 3-yl ) sarcosi ne

1 | ) prop- 1- en- 3-yl ) sarcosi ne
s 2s dissolved in 96% formc



20 en-3-yl)sarcosine ix) was prepared from
(2)-N-(1-(4-(3-thienyl)phenyl)-1-(2thienyl)prop-1-en-3-yl)sarcosine, tbutyl
ester ovide 108 ng (59% of a white powder. -~ ﬁb%{,@%}, MHz,
CDClB)ZI\%%(% 3.44 {s, 2H), 3.88 (d, 2H), 6.14 (t, 1 H, 6.90 (d, 1
H, 7.04 (dd, 1 H), 7.26-7.34 (m 4H), 7.38-7.41 (m 2H), 7.48 (d, 2H). 25
6-10:  converted to iodide C by treatment with sodium bis(2- -methoxyethoxy)aluminum

ﬁé) ( g( &;W&dﬁﬂg?%gmn%h&@g‘g?&ﬂ@ (Rl sqeerg B%lcteg's %EngttrPgr SFootvERigH ! ) sar cosi
( Z) N' ( 101‘(4}0&%1 té‘b?d(;%tdé%ﬁ‘dw'éa byl displeteRhbVith Barsbsing IBEHIS tHe €n- 3-y1 ) sar cosi

(Z) N- ( 1(nt?er(n’écﬁdte®tylrit@1nmdjat)a [lts(aapzérﬂcu:tletlmdseﬂhli mt@f‘n)gmteﬁslt%w yl ) sar cosi

(2) - ¥ ( e reaaietion o aonseety rpvaNGR iR ghs s BBl S PRHERL ) or op- 1

- 3-yl te D
(%] N()ll %’ﬁﬁ?ﬁﬂﬁé}?f#%%ﬁ%wbrﬁﬁk?&? bﬁtﬁ@?‘)@ @@?gn o(n mtr?tgctntetgllatehl enyl))prop-1

-en- 3 22was Yéadied ummmewmaadsmnplq praduoisiaidhes{ormulaEs prepared from

on 3yl ) sar cotnheroduidt o PP R H 45 o] dhe e By “ i P
powder. §pndga groducts allow the preparatlon of numerous compounds with 4’-aryl

Z)-N-(1-(4- h -1-(3- hyl t hi enyl len- 3-yl
fatrz:oso ﬁtegéaw;(A)'a grqou);psg Ehmnr@duotsaggqre,féactéd wﬁ?\tva)r/lobs Ibgrnonlg g(l? éls(s) Po en-3-yl)s

(2) N ( 13 gq(é %gﬁ%\&o ﬁg@@ééwﬁgﬁﬂrﬁuléﬁ\ﬁh&ﬁ IRV R ihRRORsst - en-3-y1 ) s

ar cosi ne¥
(2)- N(1s{ef¢w|&1fa?ﬁtwwah@@we)mbﬁnwldonipctt&d@ Aty Gt hl enyl )) pr op- 1-en-3-yl)s
arcosi ne, tbut ester ngn) to _provide 152 ng to J a% white powder.
6- 13: L}lsmg the reactions described herein the fo|lowmg comp unds or the

rcosi ne a sinrlar fashion

(2)-N-(1-(4-(3nethyl phenyl ) phenyl)-1-(2-(3-nmethylthienyl)}prop-1-en-3-yl)sa
rcosine Q(xiii) as~proepared from
(2)-N-(1-(4-(3- | phényl ) phenyl ) - 1-( 2- Bma/\tg/ylthl enyl)) prop-1l-en-3-yl)sa
rcosine, tbhutyl grYF(xiii) to provi @ﬂ‘ my (99% of a white powder. ~H
NVR (300 ] 3 (s, 3H, 2.80 (s, 3H), 3.58
(s, 2H}, 3v8 (d 2H) 665(t 1 Hp 690(d 1 H, 7.15 (collapsed dd, 1
H . 7.26-7'38 (m SH). 7.48 (d. 2H). 20 &4:

{Z)-N-(1-(4-(3-Thi enyl ) phenyl)-1-(2-net hyl phenyl ) prop- 1- en- 3yl ) sar cosi ne
(gXiv)): In a simlar fashion OH

(Z2)-N-(1-(4-(3-t ) pr op- 1- en- 3-yl ) sarcosi ne

(2)-N- (14 r&(eg Spt}g\/gﬁé:ghe%héphenyl) 1-(2-(3-methylthienyl))prop-1len-3-yl)sa

(2)-N-(1- plienyl ) pr op- 1- en- 3-yl ) sar cosi ne)
tbutyl es 2s FCxiv) to provide 37°ny (61 % of a white powder. Exanple
7: Assay of Transport via QyT-1 This e le illustrates a nethod for the
measur ement of gliiyci ne so uptake by transtected cultured cells. Cells
stabl% transfected with AQyT-1 C (see Kim et al., Ml ecul ar Pharnacol ogy,
94: 608-617) were washed twi ce with HEPES buffered saline (HBS). The
cells were then incubated for 10 mnutes at 37C wth either (a) no
potential conpetitor, (b) 10 nmM non-radi oactive glycine or (c) a 23 WO
02/ UGG 6 PCT/ CA02/0017G concentration of a candidate drug. A range of
concentrations of the candidate drug was used to generate data for
cal culating the concentration resulting in 50%of the effect (e.g., the
| C50s, which are the concentrations of drug inhibiting glycine uptake by
"50% . A solution was then added containing [3H glycine at a fina
concentration of 50nM (17.5 G /mmol). The cells were then incubated with
gentl e shaking for another 30 mnutes at 37C, after which the reaction
‘m xture was aspirated and washed three tinmes with ice cold HBS. The cells
were lysed with scintillant and allowed to equilibrate. The radioactivity
in the cells was determ ned using a scintillation counter. to Data was
conpared between the sane cells contacted or not contacted by a candi date
agent, depending on the assay bei ng conducted. The conpounds of the present
invention were active as GQyT-1 inhibitors. s Exanple 8: Assay of Binding
to NVDA Receptors-associated G ycine Binding Site This exanple illustrates
a nethod used to neasure the interaction of conpounds to the glycine site
on the NVDA receptor. In this assay ajgnown NVDA gl ycine site binding
agent, (tritiated-MDL 105519, available from 2o Arersham, is used to bind
to rat hlppocanpal tissue. The test conpound IS then |ntroduced and allomed

o " - Y o b e — —



Tris Acetate buffer. Rat hi ppocanpal nenbrane aliquots used in the assay

are washed twice with cold 10 MM Tris Acetate buffer and subjected to 30

ul tracentyd fagatdson at 20,000 rpm for 15 minutes, and rehgrpggschaisd on

bet ween washes. The final pellets are then resuspended in 50nM Tris Acetate

buffer to provide the nmenbranes at a concentration appropriate to the 24

WO 02/ OCG=(B6 PCT/ CA0210017G assay. Non-speenPt binding is defined in the

presence of 1 nmMg i'ffe. Total bindi j ¢i ned by the presence of Tris
ALY, dThe reaction mx prepared by conbi ning 75 ug of

honogeni zed_D hpal nenbr ane qﬁgparation with [3H -MDL 105519 to a

Tris Acetatle Buffer. The reaction i's sh n while incubating at roomtenp
for 30 mirutes.g{he plates are then harvested onto GFC filters using a 48w
Brandel | Harvestor. The GFC filters are pre-treated for at |east 30 m nutes
with a solution of 0.5% BSA made in distilled water to reduce non-specific
bi nding of io thehat dvigand to the filtep~The®plate wells are washed with
4-5 volumes of cpl§ FonM Tris Acetate byfferl. ohe filters are then
transferred to)s dmtillation vial s _ang of scintillant is added to each
i ase allowed to sit erni ght before being counted in a
gount er. The data is anal ﬁed using Prismsoftware. is The
conpounds @f the present invention show @giisi gni ficant binding to the NVDA
receptor-a§§ocfﬁwgd glycine binding site. Exanple 9: d ycine Receptor
Bi ndi ng Assay 20 This exanple illustrates an assay used to nmeasure cross
reactivity of the conpeunds with the dyci €geptor. In this assay the
known gl ycine redgep}fofl bi nding agent, [ ¢hnine is used to bind to
rat spinal co ssue. The test co hen introduced and allowed to
di spl ace t and. Bi ndi ng of test conmpound will displace the hot
| i gand an sult in 2s reduced radioactivity, which can be quantifi ed.
Conpounds are gg grally tested at two con@trations, if inhibition is
observed the cong unds are retested at several concentrations to generate a
dose response curve fromwhich an 1C50 may be determ ned. The test
conmpounds are prepared for the assay by diluting in 3o potassium phosphate
buffer. The aliquats of,rat spinal cord ne rqﬁarused in the assay are
washed with two oﬁ(?ﬁns of cold Phosph €t followed by
m crocentrif en washings. The fina
pell ets ar uspended in a vo of phosphate buffer to provide
concentra ns appropriate to the assgy conditions. The non-specific and
total 25 WD 02/ 0G >~SG PCT/ CA02/ 0017G bi®Milng are defined by 10 nmM fi nal
concentration of()lyci ne and phosphate buffer only, respectively. The
reaction mxture is prepared by conbining 150 ug of the rat spinal cord
menbrane with [ 3H @%ﬁyehnine to a final congent~gfion of 7nM and s gl yci ne
or test conpoygdl Thecreaction mxture isd Bated for two hours while
b (ohto GFC filters using a 48w

Br andal | The GFC filter is{ple-tredted for at |east 30 m nutes
with a soltffion of 0.5%BSA nade is distilled water to reduce non-specific
bi ndi ng. The pl gggjwel | s are washed with 4-guwpl umes of cold phosphate to
buffer. The filters are then transferred to scintillation vials and 2m s of
scintillant is added to each vial. The vials are allowed to sit overnight

bef ore being counted in a Beckman (err)-cqunter. .The datg.js anal yzed using
Pri sm $of t war eThggempaynssRIdhen Bo'b%"l-?é’ aﬁma@rﬁﬂ"ﬂ W no significant

bi ndi ng tgq 4 e ; Aclddmahe usbRgausscHoxi city
in Mce Tgygﬁgégﬁ’%gﬁﬁwphg%%%ﬁggggngﬁégaﬂ%ﬁpéﬁ?% o?gl doging #gxicity st udy
‘Wi th G yTér bitfer tiansdsrmalotelivenddevies)e by guimeranyredtebaHFg of PD) to naie CD-1

2 i f 5 , 4 [ kgl.d Behayj i l'inical
s ans) - andere) duaieganterals e GRS Ton TRl terBiSala® o0 as Cested . wal o
'CD-1 mice sﬂﬁﬁgaﬁgéﬁélﬁsiﬁﬂagéﬁmggbw,|iﬁ$aéﬁéﬂ%lllym_travéﬁbtﬂﬂ§bointrd*hécawhe

animal s werg et ween 2 grans upon arrj

val . Animal s .e
accl i mat i Aedhinistratioe epsrg by maﬁmﬁiqiiateur(ipfﬁorp%lqﬁﬁ%eﬁ/&o%%u%@%wﬁyed 2s

vivarium th a co . L § G Lt s) for 5
days prior Oco[r%%qan%o& té%i'ﬂg#@'o\héﬁg é?%g\}ﬁ?el@%@orgg tgur’iozaé?ﬁacg@g)téal?odent
chow # 50Qt) a pRErMaESUticasRiRcepdbleycdtierabetdipienhatenrdinglortendardad
libitumduring the acclimation period and throughout the study. On the day
prior to test initiation animals were randomy assigned to groups: so Al

ani mal s chosen for test weighed at |east 20 grans and appeared in good
condition. Each ani mal was dosed once daily for 5 days. Aninals remnai ned on
site for a 3 day recovery period follow ng the chronic




dosi ng peri od. WO 02/ 06G-SG PCT/ CA02/ 0017G A stock concentration of each
test conmpound was prepared fresh on the day of study initiation. Aliquots
were dil yweehidsdshe needed concentrations for daily dosi nger/Eh@8de1fo! utions
were kept 1n a refrr gerator when not in use. Each conpound was dissolved in
a smal|l anount of distilled water. One 5 equival ent of sodi um hydroxide (2
N) may hpwarreesutiatpdhctioe aiFdr thne dra sddet ofcadroinistretiont tret cargpounds/ehi cl e

was t hen added quantum sufficjiat, to v e final volune. Final volunes
were adj GHQQJI'”NGW@? m@é’t ep%??fiamthlerfeg“@gé%b%\yﬁeﬁ ERSHIPH IPFEHEES: The vehi cl e

used in FN% : cﬁ)é!é' PCD) Acr os,

| ot 0118&@%@’&'@(% ss in lo ?%WBIWF%& g@lfggﬁﬁn’%fd%r{d% vver) ght/vol une

Cﬁncen]t raﬁspensram; auid thestrkedjlrlufhe:dasersf ta@las,cnamerswat ase deeq 2dN) to equal
t hat of the ent a r epar ed t est

. conpodinddNGle % ~°rg?e13° iy éﬂg EPE%F’%%\B?W’ &?EQH i on, and

sTahtly deifidgrantSuRpRas ds@mhwsﬁerumrmqng ﬁrsaétehyasnﬁra@r]egmw use. All

animal s were adm nistered eit

her test conpou or vehicle Per Gs (PO via
21 gauge smragfamwitae dommohlyrasedon taldlets. rﬁatrlqal aaministhation Mei ght s were

sed to deter e in al dos Ql e ounds were
e ghed GRPSY UBL“?GHE (ﬁi [HRots are. z3iss %gﬂe h'EQr”&%’Sé '%gw(e ol % A 250} .
Ani mal s Xi@tﬁtﬁﬁbﬁé%c@& arft:reeiré@acsbrtwq meyenméwbﬁfrb%megmdel #

LS2000. mal's were assessed for overt behaviors (clinical %
i meddat €lrg addetowon arenteral edministation, sterdle S&{:}ét@r@ Oft'h%ﬁomu dat 4 and 24

Act 1 vi ty doiae FBRUSe 85 BSAR nte SREEIRFS ok SBlubindire sttanly

hypo- act iggudedsha: Bémér@c&d}?ogmtrfavehﬁa@ubetthettotabom&mmtmmmlsmlutesy
muscul ar rovenent s. Cat al epsy: A condi ti on characterized l‘}f%waxy rigidity of

the Ii nb§hmid:he eaptreliediodeader e araPpalRigdsPioNinF@RAUa e nai nt ai nedfor a

Sk o e ER AR Guh e dr Bthhpate MuRKIMEy BERRENIALY BBuiaf T P €
e T o toithe a&egn“eh”a‘???p%"“.am“”r o ooy, fard

?gr axat i &?WQ%@@&%@%W&W%HP%’%'”‘? H@W%F&@Pgﬁ76 Toni c:
A genefa'gtﬁr%?efrg@% b ABosi HidthilceliBYS or BBKY Er?téél@ﬁﬁ@l“bﬁéisé?)laﬂ've%%@hd/ or fore

i mb extension rnal tissues (ears, toes,
tai |') . Deaddséibin adig, Ebéwmrberfzymmrpmmmnbtmmslenamdrtl@ uswal quantities of

eut hani zat,j on. Enopht hal m norlgfrpa r et ractr é:}l ?,{I to t he
orbits. Erﬁ'%{eé%’r 8NOf Eﬂ"(ﬁteﬁt PSEYH ‘?ﬁaft’@&m"ﬂ'ﬁ W?ﬂt ' % @PHPhi a: Abnor nal
Pr Ot rj4si rd W t?é’@&e&ba%'ﬂé' ébbr@bﬁét@t@'anﬁw&ﬁeq?érnﬁ’é’cﬂﬁﬂbf &9 abrogyl.t hout

t one. Hunc ggPosture The ani mal ‘appears to be wal ki ng hi gh uﬁ{ﬂgff t he
gr ound. Hyper seBgppadsitery tormsufihaigempoiunap Oflﬂlﬁallan@@Bm gre Jeely excessi vel y

Cear s Lat e Rl ahd FootAhas i RicheC b wpreRlionds fiestgeltyr o°

Ri ghti ng: p@coRstrictediona neiNiire of whbstapkes teht nmselrwat room temperature
position. M osi s: Excessive contraction of the I s, of

eye. MWdr i i eltscabbady tenaperaturen 1de %%"?ﬂﬁﬁsl OFWéJﬁfJ;tOF%{Pﬁ@or al

Pt R t f

eyce):l. |Ig‘§‘a¢%‘s\(%@%l:gg CCFKE"?é)ng o{&fnﬁ Jﬂ]‘j‘ w&gﬁﬁetﬁgednéé%ﬁgxa%%nkat% l es (wet or
dry): Vet vegstabkadils, nmtbtdﬂod)ﬁptgyeihytaane@modb divariaysreslsicriariverigtt y:  har sh

or nusi cal sound heard duri ngl re |on % ratr ? nr%T~ ) : An unusual
i ncrease and faiht agld @stars Of POIVRthY ‘?9Vﬁp‘g Ofe extrenities stay

in the pOphéhﬂQcé&H ytseranl‘:@@yreqﬁ% ek Peeﬂsmh@,eraaﬂuﬁcphaﬁ%@g@é the
extremties are r‘c cul't tonove. Salivation {lI ncreased) The formation and
‘excessi ve158@+168Bdar iani‘theadlswass@mﬁtsupposlmdaaag\%tforﬂ‘@sp@h@i@ggm%wl y when

touched or handl ed. Ster eot nst ani ngl ess
movendht sJeFQEFEPaMS @pné}e %tvgmna?éé?{ﬁﬁbérﬁée%% %dn‘fiﬁfsttraéftr ggnd/or
extremities. %h?étou@aaﬁﬁﬁ:srra%ﬁt/eﬁrerééfwntrtbe épyévemrtd/tbos@mfbmtméwes t hat
seens to increase and decrease with tinme. Any aninal that exhibited 1)

| oss of bersiu inéheyant, mgludun.c.twﬁhouttlrnetat@n@o\mrelseé@fqrm%ﬂ@%ﬂlppﬁeﬂebntror

group's n lue fo days, or 2) onset of a noribund

condi ti on'® !ﬂﬁﬁ%qqﬂﬁnqR§y§ﬁ$ﬁgﬁg%%%§d no | onger feed or drink normally,

wer e sacrrfrced prior to study conclusion. Toxicity data obtained through
the assay as descri bed above is provided in Tables 1 to 14 for Conpounds G
to Gxiv inclusive. The aninmals were observed imedi ately follow ng

adm nistration and again at 4 hours angd 24 hours. Cbservations are reported
using the code nunber fromthe io followi ng chart: O Appeared Normal 7

Epi staxis 14 Pal pabral Ptosis 21 Rigidity 7R WD 02/OGG.45G 1 Actrvrty

Y ~



Ani mal Dose (ngl kg) 1 2 3 4 51400001402400000034000014, 10024 hour sDa
Ani mal Dose (no/kg) 1 2 3 4 5140000002400000034000000 5 Table 2: Conpound

viii) Da Ani mal Dose (nglkg) 1 2 3 4 51
00000 BB 5200000054 hour sto. At mal Bose (mg/kg) 1 2 gr0Hoore

5140000002400000034000000 29 SUBSTI TUTE SHEET ( RULE 26) WO 02/ 06G ~5G
Tabl e, 3. Compmiath s oy pAFEISMEEPaTEptabis i addomsaliotor sminkg) 12 3

4 51" 400000024000 003400000024 hour sDa Ani mal Dose
the present invention include those derived from mineral acnds g&ch as
hydrochloric, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric
acids, and organic acids, such as tartaric, acetic, citric, malic, lactic, fumaric,

5 benzoic, glycolic, gluconic, succinic, p-toluenesulphonic and arylsulphonic
acids, for example. Examples of pharmaceutically acceptable base addition
salts for use in the present invention include those derived from non-toxic
metals such as sodium or potassium, ammonium salts and organoamino salts
such as triethylamine salts. Numerous appropriate such salts will be known to

10 those of ordinary skill.

The physician or other health care professional can select the
appropriate dose and treatment regimen based on the subject's weight, age,
and physical condition. Dosages will generally be selected to maintain a
serum level of compounds of the invention between about 0.01 pg/cc and

15 about 1000 pg/ce, preferably between about 0.1 pg/ce and about 100 pg/cc.
For parenteral administration, an alternative measure of preferred amount is
from about 0.001 mg/kg to about 10 mg/kg (alternatively, from about 0.01
mg/kg to about 10 mg/kg), more preferably from about 0.01 mg/kg to about 1
mga/kg (from about 0.1 mg/kg to about 1 mg/kg), will be administered. For oral

20 administrations, an alternative measure of preferred administration amount is
from about 0.001 mg/kg to about 10 mg/kg (from about 0.1 mg/kg to about 10
mg/kg), more preferably from about 0.01 mg/kg to about 1 mg/kg (from about
0.1 mg/kg to about 1 mg/kg). For administrations in suppository form, an
alternative measure of preferred administration amount is from about 0.1

25 mg/kg to about 10 mg/kg, more preferably from about 0.1 mg/kg to about 1
mg/kg.

For use in assaying for activity in inhibiting glycine transport, eukaryotic
cells, preferably QT-6 cells derived from quail fibroblasts, have been
transfected to express one of the four known variants of human GlyT-1,

30 namely GlyT-1a, GlyT-1b, GlyT-1c, or GlyT-1d, or human GlyT-2. The
sequences of these GlyT-1 transporters are described in Kim et al., Molec.
Pharm. 45: 608-617, 1994, excepting that the sequence encoding the extreme
N-terminal of GlyT-1a was merely inferred from the corresponding rat-derived
sequence. This N-terminal protein-encoding sequence has now been
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5140000002400000034000000 H Head B
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hour sDa A PRl RO s entirety. The sequence of the human GlyT-2 is described in

U.S. Patent No. 5,919,653 which is incorporated herein by reference in its

5 entirety. Suitable expression vectors include pRc/CMV (Invitrogen), Zap
Express Vector (Stratagene Cloning Systems, LaJolla, CA; hereinafter
"Stratagene”), pBK/CMV or pBk-RSV vectors (Stratagene), Bluescript Il SK +/-
Phagemid Vectors (Stratagene), LacSwitch (Stratagene), pMAM and pMAM
neo (Clontech), among others. A suitable expression vector is capable of

10 fostering expression of the included GlyT DNA in a suitable host cell,
preferably a non-mammalian host cell, which can be eukaryotic, fungal, or
prokaryotic. Such preferred host cells include amphibian, avian, fungal,
insect, and reptilian cells.

15 Examples
Example 1: 1-(4-Bromophenyl)prop-1-yne-3-ol (Intermediate B): Toa
solution of 4-bromoiodobenzene (10.0 g, 35.3 mmol) in triethylamine (EtsN,
100 mL) was added propargyl alcohol (2.7 mL, 2.57 g, 45.9 mmol), Cul (0.81
g, 4.24 mmol), and Pd(PPha)s (1.63 g, 1.41 mmol). The mixture was stirred

20  overnight, then the reaction mixture was concentrated. Column
chromatography (20-35% EtOAc/hexanes) provided 1-(4-bromophenyl)-1-
propyne-3-ol B (6.58 g, 88%) as a yellow/orange solid. *H NMR (300 MHz,
CDCls) 1.77 {t, 1H), 4.48 (d, 2H), 7.29 (d, 2H), 7.45 (d, 2H).

25 Example2: (Z)-1-(4-Bromophenyl)-1-iodoprop-1-ene-3-ol (Intermediate C):
A solution of 1-(4-bromophenyl)-1-propyne-3-ol B (6.58 g, 31.2 mmol) in
anhydrous tetrahydrofuran (THF, 66 mL) was chilled in an ice bath. A65%
wiw solution of Red-Al in toluene (PhMe, 18.7 mL, 19.4 g, 62.4 mmol) was
added dropwise over 15 minutes. After 1 hour ethyl acetate (EtOAc, 3.0 mL,

30 2.75g, 31.2 mmol) was added. The reaction mixture was chilled in a dry-
ice/acetone bath. A solution of I2 (12.7 g, 49.9 mmol) in anhydrous THF (66
mL) was added dropwise. The reaction mixture was allowed to slowly warm
to room temperature overnight. The reaction was quenched with saturated
Na2S0s and filtered through Celite. The filter cake was washed well with

14
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Elsq( RULE 26) WO 02/ 01656 PCTI CA02/ 0017( 2¢cheniSder
Ani mal Dose f {g) 1 2 3 4 51400000- - 2400000- - _- 3400000- - - f)I'gbélje 87'6
Conmpound G(X|) 4 hoursDa Ani mal Dose (nmglkg) 1 2 3 4
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51400000- - - 2400000- - - 3400000- - - Tabl e r‘rp % 3 Da
Ani mal Dogad(@egicrgirated. Column chromatography (20% EtrbAc exanes) prowgec?
(Z)-1-(4-bromophenyl)-1-iodopropene-3-ol C (8.82 g, 83%) as a yellow solid.
"H NMR (300 MHz, CDCls) 1.82 (t, 1H), 4.37 (collapsed dd, 2H), 6.25 (t, 1H),
5 7.34(d, 2H), 7.44 (d, 2H).

Example 3: (Z)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine,
‘butyl ester (Intermediate D): A solution of (Z)-1-(4-bromophenyl)-1-
iodopropene-3-ol C (8.81 g, 26.0 mmol) in CH.Cl2 (220 mL) was chilled in a

10  dry-ice/acetonitrile bath under argon. PPhs (10.9 g, 41.6 mmol), and N-
bromosuccinimide (NBS, 7.40 g, 41.6 mmol) were added. After 1 hour the
reaction was quenched with saturated NaHCOs. The mixture was washed
with saturated NaHCOs and brine, dried (NazSQy), filtered, and concentrated.
The residue was immediately taken up into anhydrous acetonitrile (MeCN,

15 104 mL). t-butyl sarcosine hydrochloride (5.20 g, 28.6 mmol), K2COs3 (35.9 g,
260 mmol), and Kl (21.6 g, 130 mmol) were added. The mixture was stirred
overnight, then filtered and the filter cake washed with EtOAc. The filtrate
was partitioned between EtOAc and water. The organic phase was washed
with brine, dried (MgSOy), filtered, and concentrated. Column

20 chromatography (20% EtOAc/hexanes) provided (Z)-N-(1-(4-bromophenyl)-1~
jodoprop-1-en-3-yl)sarcosine, butyl ester D (9.63 g, 80% over 2 steps) as a
light brown oil. "H NMR (300 MHz, CDCl3) 1.48 (s, 9H), 2.46 (s, 3H), 3.23 (s,
2H), 3.43 (d, 2H), 6.12 (t, 1H), 7.34 (d, 2H), 7.43 (d, 2H).

25 Example 4-1: (Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, 'butyl ester (Intermediate E(i)): To a solution of (Z)-N-(1-(4-
bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine, *butyl ester D (29.86 g, 64.06
mmol) in dimethoxyethane (300 mL) was added 3-thiopheneboronic acid
(9.02 g, 70.47 mmol), Pd(PPha)s (3.70 g, 3.20 mmol), and 2M Na;COs3 (300

30 mL). The reaction was warmed to 90 °C with vigorous mechanical stirring for
4.5 hours. The mixture was cooled, and partitioned between EtOAc and
water. The organic phase was washed with brine, dried (MgS0.), filtered, and
concentrated. Column chromatography (2-5% acetone/hexanes) provided
(Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, Yutyl ester
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1 2 3 4. 514000000240000003400000024 hour sDa Ani mal Dose (ng/kg) 1 2 3 4
51400000~- 2400000- - 32 SUBSTI TUTE SHEET (RULE 26) WD 02/ 0( G 15(

PCT/ CAO2 19 d2/&6630 O 0 0 O Table 10: Conpound G(i) 4 hoprsBR02mi5Rl Dose
(mglkg) 1 2 3 4 514000000240000003400D00024 hour sDa Ani mal Dose (nmgl kg) 1 2

3 4 5140000002400000034000000 Table 11: Compound G v) 4 hoursbDa Ani mal! Dose
g my/ kg) E(i} (37 065, 4BIRPES 24R0N6@ QN3 4 PONNBO B0tz BDGl) teideseH.no/ kg) 1 2

2.36 (s, 3H), 3.14 (s, 2H), 3.28 (d, 2H), 6.16 (7, 1H), 6.86 (d, 1H), 7.12-7.14
(m, 3H), 7.32 (collapsed dd, 1H), 7.41 (d, 2H).

5 4-2: (Z)-N-(1-(4-bromophenyl)-1-(2-thienyl)prop-1 -en-3-yl)sarcosine,
'butyl ester (Intermediate E(ii)): In a similar fashion (Z)-N-(1-(4-
bromopheny!)-1-(2-thienyl)prop-1-en-3-yl)sarcosine, butyl ester E(ii) was
prepared from (Z)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine,
'butyl ester D and 2-thiopheneboronic acid to provide 243 mg (52%) of a

10 yellow oil. 'H N.MR (300 MHz, CDCls) 1.43 (s, 9H), 2.39 (s, 3H), 3.16 (s, 2H),
3.38 (d, 2H), 6.16 (s, 1H), 6.90 (d, 1H), 7.04 (collapsed dd, 1H), 7.19 (d, 2H),
7.35 (d, 1H), 7.42 (d, 2H).

4-3: (Z2)-N-(1-(4-bromophenyl)-1-(3-(4-methylthienyl)prop-1-en-3-

15 yl)sarcosine, ‘butyl ester (Intermediate E(iii)): In a similar fashion (Z)-N-(1-
(4-bromopheny!)-1-(3-(4-methylthienyl)prop-1-en-3-yl)sarcosine, butyl ester
E(iii) was prepared from (Z)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-
yl)sarcosine, 'butyl ester D and 3-methyl-4-thiopheneboronic acid to provide
574 mg (61%) of a yellow oil. 'H NMR (300 MHz, CDCls) 1.42 (s, 9H), 1.85

20 (s, 3H), 2.33 (s, 3H), 3.10-3.12 (m, 4H), 6.35 (t, 1H), 6.99 (d, 1H), 7.03 (d,
1H), 7.10 (d, 2H), 7.38 (d, 2H).

4-4: (Z)-N-(1-(4-bromophenyl)-1-(2-(3-methylthienyl)prop-1-en-3-

yl)sarcosine, ‘butyl ester (Intermediate E(iv)): In a similar fashion (Z)-N-(1-
25 (4-bromophenyl)-1-(2~(3-methylthienyl)prop-1-en-3-yl)sarcosine, utyl ester -

E(iv) was prepared from (Z)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-

yl)sarcosine, utyl ester D and 3-methyl-2-thiopheneboronic acid to provide

436 mg (47%) of a yellow oil. '"H NMR (300 MHz, CDClzs) 1.43 (s, 9H), 1.97

(s, 3H), 2.35 (s, 3H), 3.12 (s, 2H), 3.16 (d, 2H), 6.43 (t, 1H), 6.90 (d, 1H), 7.14
30 (d, 2H), 7.26 (d, 1H), 7.40 (d, 2H).

4-5: (Z)-N-(1-(4-bromophenyl)-1-(2-methylphenyl)prop-1-en-3-
yl)sarcosine, 'butyl ester (Intermediate E(v)): In a similar fashion (Z)-N-(1-
(4-bromophenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, utyl ester E(v)
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51400000 Q. 3400000024 hoursDa Ani
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Example 5-1: (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1 -(3-thienyl)prop-1-

5 en-3-yl)sarcosine, tbutyl ester (Intermediate F(i)): To a solution of (Z)-N-(1-
(4-bromophenyl)-1 -(3-thienyl)prop-1-en-3-yl)sarcosine, utyl ester E(i) (21.14
g, 50.05 mmol) in dimethoxyethane (210 mL) was added 4-
isopropylbenzeneboronic acid (16.41 g, 100.1 mmol), Pd(PPha)s (2.89 g, 2.50
mmol), and 2M Na2COs (210 mL). The vigorously stirred mixture was heated

10 to reflux for 2 hours. The mixture was cooled, and partitioned between EtOAC
and water. The organic phase was washed with brine, dried (MgSQa), filtered,
and concentrated. Column chromatography (2-5% acetone/hexanes)
followed by a second chromatography (2-20% EtOAc/hexanes) provided (£)-
N-(1 -(4-(4-lsopropylphenyl)phenyl)—1 ~(3-thieny!)prop-1 -en-3-yl)sarcosine,

15 ‘'butyl ester F(i) (18.65 g, 81%) as a yellow oil. "H NMR (300 MHz, CDCls)
1.29 (d, 6H), 1.44 (s, OH), 2.39 (s, 3H), 2.95 (hept, 1H), 3.16 (s, 2H), 3.30 (a,
2H), 6.26 (t, 1H), 6.93 (d, 1H), 7.18 (d, 1H), 7.26-7.35 (m, SH), 7.50-7.54 (m,
4H).

20 5-2:(Z)-N-(1 -(4-(3-Thienyl)phenyl)-1 -(3-thienyl)prop-1 -en-3-yl)sarcosine,
'butyl ester (Intermediate F(ii)): In a similar fashion (Z)-N-(1-(4-(3~
Thienyl)phenyl)-1 ~(3-thienyl)prop-1 -en-3-yl)sarcosine, butyl ester F(ii) was
prepared from (Z)-N-(1-(4-bromopheny!)-1 ~(3-thienyl)prop-1-en-3-
yl)sarcosine, %utyl ester E(i) and 3-thiopheneboronic acid to provide 1.00 g

25 (50%) of a yellow oil.

5-3: (Z)-N-(1 -(4-(2-Thienyl)pheny|)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,
'butyl ester (Intermediate F(iii)): In a similar fashion (Z)-N-(1-(4-(2-
Thienyl)phenyl)-1 -(3-thienyl)prop-1-en-3-yl)sarcosine, %utyl ester F(iii) was

30 prepared from (Z)-N-(1 -{4-bromophenyl)-1 ~(3-thienyl)prop-1-en-3-
yl)sarcosine, Youtyl ester E(i) and 2-thiopheneboronic acid to provide 300 mg
(64%) of a yellow oil,
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of a yeliow oil. "H NMR (300 MHz, CDClz) 1.44 (s, 9H), 2.38 (s, 3H), 3.16 (s,

2H), 3.30 (d, 2H), 6.23 (t, 1H), 6.48 (d, 1H), 6.64 (d, 1H), 6.90 (d, 1H), 7.16 (d,

1H), 7.26-7.35 (m, 3H), 7.46 (s, 1H), 7.58 (d, 2H).

10 5-5: (Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, butyl ester (Intermediate F(v)): In a similar fashion (Z)-N-(1-
(4-(3-Methoxyphenyl)pheny!)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine, butyl
ester F(v) was prepared from (2)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-
en-3-yl)sarcosine, utyl ester E(i) and 3-methoxyphenylboronic acid to

15 provide 241 mg (99%) of a yellow oil. '"H NMR (300 MHz, CDCls) 1.44 (s,
OH), 2.39 (s, 3H), 3.17 (s, 2H), 3.30 (d, 2H), 3.86 (s, 3H), 6.26 (t, 1H), 6.88-
6.93 (m, 2H), 7.12 (s, 1H), 7.18-7.19 (m, 2H), 7.33-7.38 (m, 4H), 7.52 (d, 2H).

5-6: (Z)-N-(1-(4-(3-Methylphenyl)phenyl)-1 -(3-thienyl)prop-1-en-3-

20 yl)sarcosine, 'butyl ester (Intermediate F(vi)): In a similar fashion (Z)-N-(1-
(4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, butyl ester
F(vi) was prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, 'butyl ester E(i) and 3-methylphenylboronic acid to provide 150
mg (64%) of a pale yeliow oil. "H NMR (300 MHz, CDCls) 1.45 (s, 8H), 2.40

25 (s, 3H), 2.42 (s, 3H), 3.17 (s, 2H), 3.32 (d, 2H), 6.26 (1, 1H), 6.94 (d, 1H),
7.15-7.19 (m, 8H), 7.30-7.41 (m, 5H), 7.52 (d, 2H).

5-7: (2)-N~(1-(4-(3-(Trifluoromethoxy)phenyl)phenyi)-1 -(3-thienyl)prop-1-
en-3-yl)sarcosine, %utyl ester (Intermediate F(vii)): In a similar fashion (Z)-
30 N-(1-(4-(3-(Trifluoromethoxy)phenyl)phenyi}-1 -(3-thienyl)prop-1-en-3-
yl)sarcosine, ‘butyl ester F(vii) was prepared from (Z)-N-(1-(4-bromophenyl)-
1-(3-thienyl)prop-1-en-3-yl)sarcosine, ‘butyl ester E(i) and 3-
(trifluoromethoxy)phenylboronic acid to provide 127 mg (51%) of a yellow oil.
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F(viii) was prepared from (Z)-N (4 -bromophenyl)-1-(3-thienyl)prop-1-en-3-
5 yl)sarcosine, ‘butyl ester E(i) and 3-cyanophenylboronic acid to provide 57 mg
(77%) of a yellow oil.

5-9: (Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosine,
'butyl ester (Intermediate F(ix)): In a similar fashion (Z)-N-(1-(4-(3-

10 Thienyl)phenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosine, utyl ester F(ix) was
prepared from (Z)-N-(1-(4-bromophenyl)-1-(2-thienyl)prop-1-en-3-
yl)sarcosine, ‘butyl ester E(ii) and 3-thiopheneboronic acid to provide 152 mg
(76%) of a yellow oil. 'H NMR (300 MHz, CDCls) 1.44 (s, 9H), 2.40 (s, 3H),
3.18 (s, 2H), 3.41 (d, 2H), 6.24 (t, 1H), 6.94 (d, 1H), 7.06 {dd, 1H), 7.35-7.39

15 (m, 4H), 7.46 (d, 1H), 7.54 (d, 2H).

5-10: (Z)-N-(1-(4~(3-Thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-
yl)sarcosine, ‘butyl ester (Intermediate F(x)): In a similar fashion (£)-N-(1-
(4-(3-Thienyl)phenyi)-1-(3-(4-methylthienyl))prop-1-en-3-yl)sarcosine, 'butyl
20 ester F(x) was prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-(4-
methylthienyl)prop-1-en-3-yl)sarcosine, Ybutyl ester E(iii) and 3-
thiopheneboronic acid to provide 222 mg (64%) of a yellow oil.

5-11: (Z)-N-(1~(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4-

25 methylthienyl))prop-1-en-3-yl)sarcosine, 'butyl ester (Intermediate F(xi)):
In a similar fashion (Z)-N-(1-(4~(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4-
methylthienyl))prop-1-en-3-yl)sarcosine, %utyl ester F(xi) was prepared from
(Z)-N-(1-(4-bromophenyl)-1~(3-(4-methylthienyl)prop-1-en-3-yl)sarcosine,
butyl ester E(iii) and 3-(trifluoromethyl)phenylboronic acid to provide 260 mg

30 (54%) of a light yellow oil.

5-12: (Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-
en-3-yl)sarcosine, ‘butyl ester (Intermediate F(xii)): In a similar fashion (Z)-
N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-
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i e )

Eg x(l yl)sarcosme u y'?réesrt‘é.# Intergn J.a{eeﬁ(x|3)’fr!?\pa s|m|[1ar?fa¥h|23n?ifﬁsd

AR ?1T?4?%”§h@95??{é%¥‘%"((?hrﬁwﬂr?’y‘\'yﬁ EL@JyJemzxy?earboemeg;am.mﬁls.) ne;

1 en-3-yl Fpduywss rpeeparé)i fmm (Z)-N-(1-(4-bromophenyl)-1-(2 methylphenyl)prop-
31, | §§a§ gog/:e :%%J,E)hen%s %l}{yl esjfelg I‘z'(v() anmaé ﬂ¥ cla[:tarpe'nee%lrgr)ne Bl t10 Sr%vr%i
§/|Z§ sgl?(ggs%éﬁ&%@?‘& Q?@nﬁg\gﬁ.ﬂhenyl )-1-(2-(3-nethylthienyl))prop-1-en-3
(Z2)-N-(1-(4-(3-Thi enyl ) phenyl)-1-(2-net hyl phenyl ) prop-1
Example 6-1: (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1 -(3-thienyl)prop-1-
en-3-yl)sarcosine (G(i)): (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1~(3-
thieny!)prop-1-en-3-yl)sarcosine, t-butyl ester F(i) (18.62 g, 40.3 mmol) was
25  dissolved in 96% formic acid (200 mL). The solution was warmed at 40 °C
overnight, then concentrated. The residue was co-evaporated twice with
CH.Clo. Column chromatography (2-15% MeOH/CH2Clo) provided a pale
yellow solid. Trituration with methanol (MeOH) provided pure (Z)-N-(1-(4-(4-
isopropylphenyl)phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine G(i) (11.38 g,
30 70%) as a white solid. 'H NMR (300 MHz, methanol-ds) 1.23 (d, 6H), 2.47 (s,
3H), 2.92 (hept, 1H), 3.26 (s, 2H), 3.50 (d, 2H), 6.22 (t, 1H), 6.94 (d, 1H), 7.32
(d, 4H), 7.46 (d, 1H), 7.57-7.65 (m, 5H).
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en-3-yl)sarcosine. is 11. The conpound of claim?9,
{Z2)-N-(1-(4-(2- Furyl)phenyl) 1-(3-thienyl)prop-1 en-3-yl)sarcosine. 12. The

compound vob ofh@dp 9. (2)-N-( 1-(4-(4-1 sopr opyl phenyl) phenyéddodihize
t hi enyl ) prop- en- 3- yl')sarcosine. 20 13. A conposition conprising a
compound of claim1 and a carrier. 14. A conposition conprising a conpound

of clai mglg: (ﬂ)d\léﬁ444(341Qﬂenyll5phéhylt)>ﬂp(dstmewl)mnaﬂ+a1-3gr|)tsm'oapmmd of claim
11 and a carrier orrp03|t|on r|S| ﬁ :gﬂg]do cIa m 12 and a
carrier. (@'("))Alfbl?a?“ﬁ‘d@refé‘ﬁh@&l (Zéthf)'B'é meewﬁ%ﬁw ﬁgF Igay! QBt cally

ef fective y ly

accept abl ev2 gﬁrg?&&lr%SGaAw%@@t@%éﬁl C!'-irf {Z?OP} @g?t(lgéﬁig@gﬂ%ﬁﬁwngqg

t her apeutthiealy|)prop- 1xent3-ylﬁ)samoa|ne bty esteriiintd provicleadBB 10g 46itPbd of
pharmaceutically acceptable carrier. so 19. A pharnmaceutical conposition

. conpr Psi yWAIte FeMESEut i cal |y effective amount of a conpound of claim 11 and

a pharmaceutically acceptable carrier. 39 WO 02/ OGG 45G PCT/ CA02/ 0017G
20. A pharmaceutical conposition conprising a therapeutically effective

amount 0f6-3: (DkNddd-(QiThienyhpheényh)d -E3-thienygprop- nm-Byylmspsm e carrier.

o1 yei ndGlhRklor ST asAIah kRl E B uBRE T G e b gy " "

admi ni st g r%@%/l)ts‘érédﬁné@pil?%saprébéfé@ﬁ@ﬁt (Z§-N- ﬁm@mlémw)pmygef- med in

claim 17. hod T or treatipng a patient havi n di cal condltlon
for widi clthienyl)pramé-en-3ybpaicosingh| bmtyl@sterf(uﬁd@ @&Q\ége 1&5@9.(53°®O€he step
of adm ni st n t he patient a pharmaceutical conposition as defined in
cl ai m 18.8 WV t%’% Eoeﬁet hod for treating a patient having a medical condition
for which a glycine transport inhibitor is indicated, conprising the step

of adm nistering to the patient a pharnaceuti cal Oii tion.,as defined in
cl ai m 109. G-M(Z)Bl%r(ét'(l‘id@ Ky pheayl)n (&-tbmwmonév?ngwﬂ ﬁ%'iﬁq,sdpecondl tion

of " atn n AN ASIATRSAh (ZEN-CL AT e AL F s sl S 51 0P
in clal m(?—Qfl)sﬁl@osﬁ\er@(lhpdaﬁfp@@pafedgrdm (Zj NI-(m(ZJ(ZI-furwpl'relmyt)h‘e(Mdl cal
condition i s schizagphrenia. 26, Ial whi ch the

nedi cal c’f@ﬂﬁﬂyﬂ)iPB?Pﬂsens@rYi)fémsg}ﬁ ePUtE' (A%ﬁﬁtﬂﬁgﬂ §rr89r{§?t/‘8 o ai m 23
in which éﬁg\f\#ﬂg%g%e rrelw Boing fcﬁbm_gw 927512%'! 391 n@@go(g gﬂgor ding to

claim24 i conl‘tlonls schi het hod
accor di ng3188 (dl 2Hn &31i(th 1)) Gl42t (be1HR®.581(d c’ki-rh)dﬁt&(bw |15H nglrﬁl si GH),ZS

dysfuncti on acc | a h t he nedi cal

condi tion 12§ Qong)vt?gi 6‘3 atqddloagl)e-gﬁ,&snﬁl'ﬁ%oég@@]& ng to claim23 in
whi ch,t he nmedi cal condition is cognitive dysfunction. so 32. A nethod
according to claim24 in which the nedical conditionis cognl tive

dysf unct i 645: (ZpN-{ -(Ae(kiethaxyphenyphenyl ki (3sthienyllpropnl Ehe3nedi cal

condi ti on garAclosme ri‘(ai-f-'(vﬁ Cinsaes‘f’}rsn(ﬁar fé%hlonvﬁ)% ‘P@(éG PCT/ CA02/ 0017G
methoxyphenyl)phenyl)-1 -(3-thienyl)prop-1-en-3-yl)sarcosine G(v) was
prepared from (Z)-N-(1-(4-(3-methoxypheny!)phenyl)-1-(3-thienyl)prop-1-en-3-

25  yl)sarcosine, 'butyl ester F(v) to provide 156 mg (74%) of an off-white foam. -

'H NMR (300 MHz, methanol-ds) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s, 3H), 3.91
(d, 2H), 6.36 (t, 1H), 6.82-6.88 (m, 2H), 7.06-7.11 (m, 3H), 7.26-7.32 (m, 4H),
7.46 (d, 2H).

30  6-6: (Z)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine (G(vi)): In a similar fashion (Z)-N-(1-(4-(3-
methylpheny!)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine G(vi) was
prepared from (Z)-N-(1-(4-(3-methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, 'butyl ester F(vi) to provide 127 mg (100%) of a colouriess oil.
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. a nedica

34. A net hod according to claim22 in which the nedical condition is

Al zhei mer's di sease. 35. A nethod according to claim23 in which the

medi cal Qﬂﬂg&% is Al zheiner's disease. s 36. A nethod pegeashfgrd 0 claim
24 in wh e medical condition is Al zheiner's disease. 37. Use of a
compound of the formula | \ N *"CO2H w ~Ar~ Ar2 wherein to Arl is thienyl
opti onal fiy NMBSGOOUMEd, imgthandl-al, p288n(st Bid), 76 és,18H), 38(sA2R)j 8.96k! ect ed

phanyl SO Bt & S Sef b B4, 7riskT b Ay 7 2233 (Rl eyl -

Cl_6 alkp¥ HC1_6 hal oal koxy, and cyano; . is for treating a patient having
co d|t|on for which a glycine transport inhibitor is indicated.
38. The use of a conpound of the fornmula | as recited in claim 37, wherein

 scni rophba @At Enierame e PheREneh ey FERE TR P B rer - <
di sease) enaé-gﬂgbkéﬁ‘slﬁ@ (@)Y In dlmndﬁrashqum (‘R(4- :autl stic disorder,

Rett's disor chi | dhood "di si ntegrative disorder, perger's di sorder and
at ypi cal (tritluorametBoxy)phenylirhastyl)al jsnyliprop-t-ae-3Fy)saicasine &{viikci t ed in

claim 38, wherein The use of a
compound 28 REBRIRAPR @A bi-d6 At e en R bheRY B L e-

(2)- N(1tr€|ényl¥pﬂapwJehmlﬂyedrb;oéqnéS‘butyl ester Fvidto brevidd-80 mgqreesisfe. 41. The
use of a co ound as recited in claim39, wherein the conpound is

(Z)- 1P (1awh elPDW@'Qfopyl phenyl ) phenyl ) - 1- (3-t hi enyl ) prop-1-en-3

yl ) sar cosi ne. WO 02/ OGG 15G PCT/ CA02/ 0017G 42. Use of the conmpound
(2)-N-(1-(4-(3- Th| enyl ) phenyl }-1- (2 net hyl phenyl ) prop- 1-en- 3-yl ) sar cosi ne
for trea6h8igZ)-N414(448-Crariophenyiipdiersl)-t484hienyl)piop-1Menedr a gl ycine

transport inhibitor is _indjcated, 43. conqpound of the formula | ~
N ~CozH YRsarcosine: (G(¥iiij: 1"’1%3%'%5%“'8@&15&:3& @gbstl tuted by up to one
met hyl L& ng of thienyl,
furyl ané"y (g }Jt]??)ﬁwgﬁglﬁ‘l @ﬁﬁmﬁpﬁlﬁpﬁsﬁs%stl t%gﬂtﬁzwgrse sel ected from
Cyano: 1 o BRI GCRUT I & S CATENL o 1ot I 3 patl e havig & nedl cal
condi ti OHT)FB'FCWHEGI‘PL&VIQQ%W’ r{é’"i)rtar’?éﬁwp? ér(ﬂgggff%’l) q?é W'Pu' BQWQ&P 44. The use
of a conmpound of the fornmula | as recited in claim43, wherein the is

medi cal condition is selected fromthe q_noup consi sting of schizophrenia,

cogni t i vé-8yE)ehd 1 #{dr(3-Thiemyl)phenylid-{2thigny)pran-tan-3-yl)saraesine at t enti on

i i nt eo 096 T 2 SRl TestEhn (Beh- G e iah MRhandy R @ - S8 The "
use 9 aepBRMYAFERIng Gﬁxf %wrapéreawrﬁg) nd(ﬂ-(m-@-mény%hewgne(m the 20
medi cal condi'tion is schizophreni use o recited in
cl ai m 45 thighgheiop-1 18- yhpyeasines butyl ester F(ix) to provnde 108 mg (58%) of

Z)-N-(1- | n . 47. The
st of a T UMERRIEY PIENR) 0N ML GO TR AR 4 200 BRL8

(Z) - N-(1-2H; 64+4 @OWHMB/Q@(@”N"IHJMWCD 1 H)(B:26kK1.84Yin) AHOP? 138971432{131

yl ) sar cosi ne, The use of a conpound as recited in claim43, wherein the
conpound 3H), 748 (d, 2H).

(2) - N5(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine. 49. The
use of a conpound as recited in claim43, wherein the conmpound is

(2) - N-(1-8-40( (@)-NpH(dr+THiienyl)pberyl1-(3H4-methyithieny BProR-1ean-3- 30
yl) sarcosinS cosine (Gx)): In a similar fashion (Z)-N-(1-(4-(3-thienyl)phenyl)-1-(3-
(4-methylthienyl))prop-1-en-3-yl)sarcosine G(x) was prepared from (Z)-N-(1-
(4-(3-thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-yl)sarcosine, butyl
30 ester F(x) to provide 157 mg (82%) of a white powder.

6-11: (Z)-N-(1-(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4-
methylthienyl))prop-1-en-3-yl)sarcosine (G(xi)): In a similar fashion (Z)-N-
(1-(4-(3-(trifluoromethyl)phenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-
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42 WD 02/ 06Ga5G PCT/ CA02/ 0017G 50. Use of the conmpound
(Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2nmethyl phenyl) prop-1-en-3-yl)sarcosine
for manu bydeigg @ medicanent treating a patient having pepesbsmhze
condition for which a glycine transport inhibitor is indicated. s 51. A
met hod of preparing an iodide C, "CH ~I Br (C); conprising: a) reducing
i nt er mediyhsarcdsir@-GExi) waéPreparedifidm $ApNa(h-(- 6‘3(-2 met hoxyet hoxy) al um num

i ve t he W BHPERNEYBRhoRy IRsERU of--elsaRy e AR PRFe Rt at o D \N ~OCZ B
sodi um by BT SIS e e bR T g A vt PV e e
resulting internmediate with iodine to give iodide C dq_l ~l Br (Cci:l) Izgmb)n
the. bfomeaetvizaiv tgamehckyBhenyehepvh R by i diupla . "D "2

VO 02/ 06 @8- Eé?ﬁ&(é&ﬁ))%n aTélmnaHémbr@(Z)quanmE(& wherein the

conversion of step onprises treatne N br omosucci ni m de and

tri phenyInnﬂtbemwfmylMenw)ﬁe(tBH(dernethy;bhhw)u)m@pahenﬁ-ﬂbsﬁfaaﬁﬂ@ G{xii)N ~C02t Bu

.Are Br ~ (E); wherein rl,1 u | tuted by upto one
met hyl Om@&fﬁpar?qﬂﬁ'O%%Q&-](lg%é- ?ﬁéw@%d@@ﬁgh%ﬁ (%? rmediate B ' OH Br ~
(B) wi th sady Hﬁehygfp?oﬁat&@s yefshrcosind, UpityLeatay H(xil) ¢o pReddé52ang t o
treating the resulfing internediate with i odine to give iodide C'ON ~l Br
(C}; 1) dﬁﬁ%s)rqflaw‘ghl’fﬁﬁowd@bhol moi ety of iodide Cto a bronide; c)

di splacing the bromde with sarcosine t-butyl ester to provide an

intermediate D\ N ~C02tBu ~I is Br ~ (D); and d) coupling the internedi ate
D with ag98of@)Nq¢i(d- (Gf-MéﬂﬂjlﬁI@émylbphé%ﬁqua)-@ -meltleylthiengl))piiop-4s descri bed
above, in the presence of a_ palladium ( (o tag sz Eo ive the internedi ate
of the f@maty)sarcosine (G(xm)s) Inasmlarfashlon (Z)-N-(1-(4-(3~

methylphenyl)phenyl)-1-(2-(3-methylthienyl))prop-1-en-3-yl)sarcosine G(xiif)

15 was prepared from (Z)-N-(1-(4-(3-methylphenyl)phenyl)-1-(2-(3-
methylthienyl))prop-1-en-3-yl)sarcosine, Ybutyl ester F(xiii) to provide 129 mg
(99%) of a white powder. 'H NMR (300 MHz, methanol-ds) 1.97 (s, 3H), 2.38
(s, 3H), 2.80 (s, 3H), 3.58 (s, 2H), 3.81 (d, 2H), 6.65 (t, 1H), 6.90 (d, 1H), 7.15
(collapsed dd, 1H), 7.26-7.38 (m, 6H), 7.48 (d, 2H).

20
6-14: (Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-methyiphenyl)prop-1-en-3-
yl)sarcosine (G(xiv)): In a similar fashion (Z)-N-(1-(4-(3-thienyl)phenyl)-1-(2-
methylphenyl)prop-1-en-3-yl)sarcosine G{xiv) was prepared from (Z)-N-(1-(4-
(3-thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, Yutyl ester

25 F(xiv) to provide 37 mg (61%) of a white powder.

Example 7: Assay of Transport via GlyT-1
This example illustrates a method for the measurement of glycine
30 uptake by transfected cultured cells.
Cells stably transfected with GlyT-1C (see Kim, et al., Molecular
Pharmacology, 45, 1994:608-617) were washed twice with HEPES buffered
saline (HBS). The cells were then incubated for 10 minutes at 37°C with

either (a) no potential competitor, (b) 10 mM non-radioactive glycine or (c) a
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55. The nmethod of claim54, wherein the conversion of step (b) conprises 2o
treatnment with N bronobsuccinimde and tri phenyl phosphi ne. 56. A nethod of

preparingy OE,%EQund of the formula G 44 WD 02/ 066: 45G R&lick a1 aP17G
\ N~CQOZH . ? ~ A2 (G, wherein Arl is thienyl optionally substituted

by up to one nmethyl or ethyl, and Ar2 is selected fromthe group consisting
of thi emcbncémmrat(omoﬂas:ahditiatemre:g phesmge ofwdtetcentratibesipf theutsstdidatent s ar e

| ected f Cl- | kyl -
hal oal kodug ies Sae oarRsateate foreiHIpng e SoricarialPR s sutag ot at e B
OH Br . 549, wflme f?é’étgg‘gﬁ,ttﬁ(ezic sfwmat swé BbHES RO Wiy (Red- Al ) and

. 'Egaatlngtheresutlg ermetdrate wth iodine to give iodide C'OH ~I Br
GINEh pKEORPE0MD! Al sbidori @Bk dRerabifed cOhRIMiAg: C
di spl aci ng tﬁ bqunﬁ epvmth sarc?:g?;y nelt CJbutyI estgr ?ocprowldg |s)

. inter @Ed'[aﬂ@ﬁbme‘é@%tfﬁﬂal 65})ncerﬂ;l)at|©ﬁlm|50hm (1.8 Cifpanat)e Thevedlls wereor oni ¢ acid
of the for aAr%\éj 2, wherein Are is as descri bed above, in the

pr esence toén ingsdiatedwithgenyle shekingder aaothey 804RnHiRSeAlRdCaB8ebf the formul a

E 45 2/0661G\N 017G

coupl i ngV\?H't%é#ﬁ%Eﬁ ‘é’nén%t‘frﬁ%%?wap%iﬁgﬁ\é Si‘ cfhgérocimh.'gé %(rhrrg a Are)ZB(O-l)Z
wher ei n Aot HBRSTHBZRNS h\@ﬂe %@M@wnh sciftiar egeiowved toaquilidratdi um (0)
catalyst to give internediate F ~ N ~C 02t Bu \ ~Ar~5Ar2(z(e and f)

hydr o y2|Trth reisioaativily iy thaugellsiwashdetermisedodsing @ sﬂlmtélaapvéoyﬂ r'conpound of

the f
() conprir@adias bamaied Brti e Selidbals coRgeRb it cofttIabER O 51 Py
58. The rRindRshte fagehti depefding e tenadday Hendgcbmdutstedf step (f) conpr| ses

treatnent with formc acid. 59. A conpound of fornmula 1 ~
of f Are For mul Ehe cpmpaHadehthe presentnerwentgon Were active as GASE‘IZ1 N,
inhibitors.

15 Example 8: Assay of Binding to NMDA Receptors-associated Glycine
Binding Site
This example illustrates a method used to measure the interaction of
compounds to the glycine site on the NMDA receptor. In this assay a known
NMDA glycine site binding agent, (tritiated-MDL 105519, available from
20 Amersham), is used to bind to rat hippocampal tissue. The test compound is
then introduced and allowed to displace the hot ligand. Binding of the test
compound will displace the hot ligand and result in reduced radioactivity,
which can be quantified. Compounds are generally tested at two
concentrations if inhibition is observed the compounds are retested at several
25  concentrations to generate a dose response curve from which an IC50 may
be determined.
The test compounds are prepared for the assay by diluting with 50mM
Tris Acetate buffer. Rat hippocampal membrane aliquots used in the assay
are washed twice with cold 10 mM Tris Acetate buffer and subjected to
30 ultracentrifugation at 20,000 rpm for 15 minutes, and rehomogenization
between washes. The final pellets are then resuspended in 50mM Tris
Acstate buffer to provide the membranes at a concentration appropriate to the
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Arl is a thiophene group which may be 2 or 3 thiophene and is optionally
substituted with up to one substituent selected fromnethyl or ethyl; Ar2

is se! ecg,@(?oj/&gg%?t hi ophene, fura_n and substituted phenyl, pMiehsi/ddiide
substituent on the phenyl group is selected fromCl-6 al kyl, halo, Cl-6

hal oal kyl, 20 C1-6 al koxy, Cl-6 hal oal koxy, cyano, prepared by the nethod
of clai ma§§a 6NonAs;Sévim9bihdl gk elefined fr the presenceop mvhglysinengratét

(7)-n- {1t %Méé‘i”'.r%a%‘ﬁﬁéqws) 5005 PLHIABBIAR DAt oy, | ° ©0%! e N

 the method of " THERERAleh hidute S RN AR foryFing 78 A0 2F FORGRENpSEP &)
62. A co nifal wi@nbmﬁwmparatm&wwmmowosmmwm of the formula
E ~ N~CO2tBu \ ~Ar~ Br ~ wherein to Arl is thieny |onaIIy

. subst 5t ucedcerntration of S amt@yclneroré@si;ﬂomppyn@'ﬁs & Sofuion in Fris

A’SY[e nse AelARE Hiiigk: Y (Saclion |EHaien iafe flabafivealioofh, Smdfe 480 100
- AQ . MiRutdsy . 'Fh?e'p%ﬁ&e%meﬁlhaﬁvaté&mmﬂmeﬁl&ér@4t‘sw@*ﬁ:48w Brandell

pp( p# #. '>8<<<x<x<xL <X <<X<<X| <x< |<<<> ’>>x’>j X? "Hﬁé ?2??7???7<<<<LL<<K<
<<<<<<<<i‘laf\tQS¢QE<I kGdiltersa Q% SWBA cpcccccccr<

S R R 5T 8RR A48 °°°a.>s war&%a%éaaegaaﬁégaamam Rp2222>2>>>

>>>><?27?277 <] <<<K<KLKKKKLIXKP<LLL???<p?| 287 ><?2222222?7
?F: s 1" W%ﬁe hot Ilgand to the filter. The plate wells are washed with 4-5 volumes o

VWVVW #. X?7<<<><LLL<| x<<<<<| <[ 3<| K<>2>5?92227282202772702727 PPXXXXXXXXX
xxxxxxxxm&ﬁquIR'ﬁﬁ@&ﬁ x A peilters e e Hansisis §Pp§§5@@§ﬁxypx| px| px
K SRRl SR 12371 HRIEBR B 6 BRI DI X R NI MO G 00000
XXX XX XXX XXX <x~x~xxxxx XXXXX>XLX| XXXYY~?~?~?| ??2?2?27?D: :
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~C analyzed using Prism software.

9 912 5. o B EaTRARAY of il Greberminvaacrr driow hol e hd | <] S
- °°>>> ??????-i% Epppppxxppppppppppppppppppppppp<p8p8p0p?px?% 2222222272
??????><QHGNM&|A<De>c@pioria®sm@|at glyzln)e<b{laﬁlﬁg<5ﬂex<xx<xx<xx| | <XX| ~<XX>?<XX><X<

p#. #. ??? )?arﬁé? o’ 876} &ﬁ%?éc?@ﬁi%?’ﬁ?ﬁa?\ ’>R§§a,??????>oof>xx'>>x’>| p?| x’?DXX”XXXXXD
pppppp” p>7>7> X
3535(53#. #. 7 ????????????<|<|<|<9|<|<X<X<x<x<x<x<x<x<<<<x<x<x<x<x||<<<|||

| [ | p240>2222>2 718 BRARERE HREMetes-an ASSayUSEHIOMRRSHIBGIDSS DEaiity Of

5858( 85#. # Po?P????22?22???2VIAXIX>?X? SXSXSXSXSX>
X>X >>(< >x >x B8 Seojpaundswith fhe @ﬁ%ﬁl&x@f}é? Xj@ﬁ?%?éﬁi@%@'@( giyxgi&xxixixi?ixix
PXPXX?? X M/fﬁfé)(%?r?&’ in %@@H?T@H?Sﬁcﬁﬁﬁéﬁ Lsectd bihb|toraBspibbcord HLZj Q ¢

<Zzupkf [ cal caV] ca] cd] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca ca\q ca] cal ca]
ca] ca] ca]tisslea ba]t@st]czmm@a]dﬁ]tbg} tifosivgediand allowed to displace the h

o S AL A i el

! i M \>/]#§ W]r meé?kéé]ln@a{:ﬁma& Wﬂﬂil?l’ﬂb%]@bé tﬁ.@rﬂttﬂi@aﬁ] Cotrmaiunal @relpeaprailycaV] ca] caV] ¢
a] caV]ca] ca] ca] ca] cal] caV] ca] cal] ca
>#| #SHYH] mme&ﬁ@épﬂﬁﬂf inhibitiqn 1 ObJEM%Q %GZQQIB'R‘P‘HV%%IFca] ca] ca]calc

212 LSSERLat A T S b cahosl o) cal

" <v<<T=X=hichtarrkx5q wyf bd Wérmirieda] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

m}:EaQ]E\C/E]YEZ‘]EC% é&@m 28 ca]@téca Qﬁﬁc agcfei%ae]éﬁéca ?\!C 34%40@{@&' 35\7\3 % cal ca] ca]

ca] ca%ﬂca] é&?caﬁdfd g b&ﬁl@ét@ ?ﬁ]a(‘ahaﬂ]i&t@ of rat spinal cord membrane used

U c” ca ca] cal ca] ca] ca] ca] ca] ca] ca] ca
"'nGgGv GH Cin theldssay lare iwashed \gitty thKportlons of cold Phosphate buffer followed

2l can] ca) BufRaCa)bpatyE L F 8 3 B A B R PR R N r
oN pe|lsts are then resuspended in 2 volume of hosphate buffer to provide
NANHNKNIWNSNUN[ N*NnNnNuNN} xsmhb] Xkf af Vkf ] ca) ca] cal)] ca] cal %l&]aégg]ctg%lcaq cay

ca] cal| capomqrﬁﬁtW]mﬂmtgéPéﬁwﬁ&%ﬂYC%ﬂﬂ] itignea) ERRNERISPEFL! ca] caNNN
INININNINNINNNNNNNNNNNNNNNOOO

00000 wgl f° [ Ukf a] Vkf] U] ca] cal] cal] ca] cal] cal] cal] ca] cal] cal ca] ca] ca] cal ca
] caU] ca] ca] cal] ca] cal] ca] cal] ca] caU] cakca] ca] ca] cal] caO000O

O 0107 OV Ok 000 RASSUUW XX

ZZ7Z@ e[ zupkf a\ Wkf ] Ul ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cabt |



'uR_02: 08} xsnmhb] Xkf " [ VU] ]] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca] cal] ca] ca
U]l ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca fnhpFng{"}

v~ysnhc’\>§§ﬂ, \4.cal ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] cpteabsahsall cal ca
] ca] cnal ca caﬁ?caU] ca] ca] ca] cha] cal] ca] cal] ca
"o 1@<D#23zupj e [ Vkf] c] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] c”a] cal] ca] cal] ca

] ca] ca] calikding ere eefihséabyaloccmh findisahesndrstdrralflgeheand phosphate
3% "rszupkfalWf]c]]c a ca] calcalca]calcalc aJcalcalcalc a]c

na] caU] cdlutfer ealy) ce§rastively} ca] ca] caU] ca] caU] cal] ca] ca] c”a] cal] ca] ca

Wencal gﬁ%%%ﬁéﬁf@gﬂ% Gk R 6L 6rbh sk ombaE 6Pk ealt sgherU oal cal ¢

n RUpSVS]COfé %ﬁfﬁfér@’\ﬁ#ﬁ} ﬁ@ﬂo@hﬁé‘] d@fhb@ﬂ}réﬁd)r@ af zalcaid-al ca] ca] ca] ca

] cal ca] c”a ca] cal] caJ ca] cal cal] ca] cal] ca] ca] ca] ca] ca, AP&KNLU

. hw' gv|swr reyeinepe igst &by aTr@qaa@}l@@m&tp&]Sc@pah?@Q]fe&tw%a?'é@] ca] ca ca] ca

o] cal ool HTELTEATE BBLGE, TP PR el il peeP S O S MU Sy oy Sy oy

ca] ca] ca] 45y padreddICHARSStorANTEDGECCitler i pal-freaitéd fof atlleaal B@b]mafpsa] ca] ca] ca

ca] calU] ca] ca] ca]ca]ca]ca]ca]ca] ca]ca ca] ca] ca] ca] ca] ca] cal.ca] cal] ca] ca
Lal]x J w&h a]sgl ]t|q53cnf| 5% BS]A m!e\dells dx]sﬁlfgd w]ater]to rLguAe n!u ecnl'lc Jcal ca] ca

o oo oo SABLTORE EE el pababiaia st gl pbent) ool oot ool

d#f # ﬁﬁ##ﬁ#@$$$i’é’ﬁ$ Mwm&k&p&h%ﬂdmwglsfmd/ﬂmﬁ &fU] U] ca] ca] ca] ca
Lf 25 25 gcgg?td E)?lts;éid ed !o e é;hasnafq' alna%U; a?llf:ow} o t%] %%e%rca] cal ca c

o ol SRS B e o Pl
lca + +" +§dfiware

CEENRYV, I, 111 1)YIG 11 QV/t]~xsnh U
] ca] caU] ca] ca] 'Elaff @artp@upéléqfé%ﬁ E%ﬂs@ﬁq]l E‘é(?@té‘%’(rig']‘é ]%%{96']“5?'5&?'6 PQ;’{) gg} gg} gg]
f?w? //a?‘F/Q'V?‘P? TOCEPYOT 1 1)1 G 11 Q VI t] ~xsnhc] XI ] ca] caU] ca] cal] ca] ca
] caU] ca] caU] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] c$a] ] caDA] ca] ca] ca] ca]

VaBYL09&! & () ->010% ()- mO%& ()- |
gig)/%c?qxg&@ 35 g&'@o@&%?’%‘%‘&ﬁ'&‘? F%&(%) ” " 1098 8 3 0
10% & B* dy with
1ot )15 b A B A0 Sl s
1098 () - 3GIIORNDitors. <AavRopnds Kers adminisiered ewiyﬂm toymaled®i1() - Lz
0, | 0, 0,

(oo ( Fiesiorsoays 2 thofeprodh Blaalbity vtk SlniestiiadR 9 2o
10%& ()-Ybéa@%% hts 4ete Fac3REE dalily farat ddpodhds téslél%& () 3xz{|}/~

10‘ L109%& s10V& I A 10%& - 10 10 10> =\ zX9~
1" 109K (( OD—1om(gg)e en%purchas(e)d from Charles verﬂ%ag) Klngs on, d&lé -@

109%&' () -! 9 o109 () - 3;
109%& () - T a%%g; "}/? gﬁ“ﬁﬁﬁ‘%@&&?) 25 ?5%“% o Q?”p% 3‘9 DEFTc  gH@
10@ 10%Y&afzélnhét3ﬁ’@mga {émﬁéx@l%&e(ﬁumnﬂﬂ (:m& £ B° FI5D00& §%) cdu@trdltmd 111" b@H@
101" Y" 1098 () -' Y LO%& | 109&' g MLOY&! (e) @ﬁow 23(52) Lh gﬁ&o
" S# #S#Y#amﬂy[kM@m@mHMfl 2)hour Mmcw 1 & () -
109%& ()-!,.Y" 10%s
| YAMB109ER%S PJIoF &4%10%%%%@%‘%5&2%}@ bgbgj%&f%?;\) gH@ 1
18? 192/&+( )chb\%‘ #BB@@WEM wtdQ¥usplad bypElizdBathiowrsNater@ompanypad
: l/bltum durlng the acclimation period and throughout the study.
On the day prior to test initiation animals were randomly assigned to groups:
30 Al animals chosen for test weighed at least 20 grams and appeared in
good condition. Each animal was dosed once daily for 5 days. Animals

remained on site for a 3 day recovery period following the chronic

dosing period.

26



1 101109 ()- !'XY ("10%60 % & ()-9!SY ("10% s

;siz ()-9sy&L0%& () - 3FYA0%& ()-!IFZ 109%& ()-(--...... / 0P1910%& () - F! " 10%& () -
MLOYE 00 10
66336
10))1A 1S n{’%ﬂ s sant 100 ()-/0/011h11| [ <OPL9SL10%& ()= ¢

1 s10%¢& () - YO109%& () 1°1109%& ()-s!'v ! 10%& ()-s
10081 & () =38 @ 23RGeeRicH Opeddvist ¢°’8cy°”“d N ahaar 4adEop]
+7 733334441 44dE0P19! S510%&
- 1109%& ()thgldawmwcmmmy@oo/&lle)quf@om RES %&5@5&05 8B%\ =9s&f 0

 Tooes (ﬁwl 2’?@"%"%&/&%&% %%%ﬁ%@%wﬁre} Kephin S‘éeff 9B (Vxhefb“)"% 58 100 () -

! s;zﬁi)i/&ﬁdh édligg%ur?cg)w;&a(drssogﬂw/& 4 small: a;gmumlt of d|st|IIed water. One
0 * 0 R I S$! 109&’ !
. 109%& () - nﬁﬁodmhwd&@&ﬁ%mn@v ?$ é; '(9«(&)() G 3 0

B Tt o s g

L 109&' ()giVe tHe W&o(x)m&l%l(vb#umés W@elaaj&S(e)dtolmﬂe@p@%n@‘rQe)

EB Y$@G1(2°0/ ( %W@g ggggﬂ%%é 15%\/ @)110 & 3%% “%O$G 100& é?m Lal $G 109%& () -
1|6|>i800/0 /&&éx}ar@@&%g%&% mpﬁ?f %\Cr@s &t BAYB1650 @ difsdiPed in

G%g;/«ﬁcqiof g d|lét:’|[§m%&%%%ﬁomi§ ﬂ@%&/geughumembmm&tr(amem THRe PHOVES () - GTGXG GG
= 0 9 10% 0%&: 9
1098 ()29 %5@ W@ﬁpgum ( &‘5] %@ ﬁh%ﬁ% %b N%%in 8 IG(

" 109! () N IjN(B' 10

10810%" ( sﬁé)g/%&)@en@ 13% ()- M6>s10% ()-' &y10%& () - 3f US10%& ()-111J! LSL
MVKV78! LI Al prEred t6ssronpaundees@ dithet in aaﬂempm )and elean@r (i - s109& () -
LOMVMVNNNN] [ 978! | 594 0%&' é@

10" 109828 %pegsr%a@d iglefly, CloygyRSSRagSIREMERe. @wm?dﬁm@w

NANZ X781 #Sl 0% () - ! sTOUSS& ()-f11510%& ()-f1S10%& ()-f *10%& ()-!%0% ()-
ANKNVRIUNXNYRZN] NAN T g\ = 1 f 1098 h1h& ()- 10 10

1o>1o:V«§L ()-& mn/an(malsmeqm]m)ste@mme( jesh RANGPRNRINNT vedicle Fef 63

f‘o% i r@l h6h Og/%\(qgf_%la@&cﬁ g5 s‘_\/g_umeslgfy Ry B%Kirkd.” baily body

10%E- @& {ybi hlé)%#e&uééd lo QIR (VAN YoBriclimes, 910944 () - NNNNNO
OcVag\: 11 I0%>& () -1 109 ()-16 10Whvha ()1 F10% & ()

F10%& () - All g5t Gmrieunrs wepecreighrdenaegven Ingtyumenha lytieal betance

2%%%%9 ()Y’%&&iﬁbg%’«@gmﬁ%é‘bﬁd%Q‘/%t‘fﬁfghl?%’@a%pfftaE'fO% h& ()-1S

10% h&
ot ‘E) <>g§‘gg§3%°dee'#.%?"§°y° 100012 e d (i s iy e - e

ZEZngtzf L%‘gﬁd%é%&&%?m@ éﬂ@bé%er% Rhéh agﬁ%&a(& aﬁa\% hours. Animals

! N 3: 1 10%&/e(e aS&d%ed]fOP/&‘?(s)epamtelc]lnml ngnﬁ[ hli [j [K[[\\OA~\:11]
lo%jydy& ()-

Activity: Describe if the animal is abnormally hyper- or hypo-active.

Ataxia: Unsteady gait, inability to coordinate voluntary muscular
movements.

Catalepsy: A condition characterized by waxy rigidity of the limbs,

which may be placed in various positions that are maintained
for a time, lack of response to stimuli, show pulse and
respiration, and pale skin.

Chromaturia: A reddish discharge in the urine.

Chromodacryorrhea: A reddish discharge from the eyes.

Condition of Stool: Soft and watery, hard and small.

Convulsions: Clonic: A generalized intermittent tonus and relaxation of

the skeletal muscles.
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Mydriasis: Excessive dilation of the pupils of the eye.

Palpabral Ptosis: Refers to the drooping of the upper eyelid of both eyes.

Piloerection; Bristling of the fur on the back and neck.

Rales (wet or dry): Wet (mucousal): a bubbling sound heard during respiration.
Dry: harsh or musical sound heard during respiration.

Respiration (TV): An unusual increase or decrease in this activity.

Rigidity: Waxy :The extremities stay in the position in which they are
placed.
Lead pipe: muscular rigor, the extremities are difficult to
move.

Salivation (Increased): The formation and excessive secretion of saliva,

Sedation: The animal responds slowly when touched or handled.

Stereotypy: Constant repetition of certain meaningless movements.

Tremors: Fine: a constant fast vibration of the body and/or
extremities.

Coarse: a fast vibration of the body and/or extremities that
seems to increase and decrease with time.

Any animal that exhibited 1) loss of body weight, such that it's value
dropped to 75 % of the control group's mean value for 2 consecutive days, or
2) onset of a moribund condition, such that the animal could no longer feed or

5 drink normally, were sacrificed prior to study conclusion.

Toxicity data obtained through the assay as described above is
provided in Tables 1 to 14 for Compounds Gi to Gxiv inclusive. The animals
were observed immediately following administration and again at 4 hours and
24 hours. Observations are reported using the code number from the

10 following chart:

0 Appeared Normal 7 Epistaxis 14 Palpabral Ptosis 21 Rigidity
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Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 14 0
2 40 0 0 0 0 0
3 40 0 ' 0 0 14,10 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0

Table 2: Compound G(vii)

4 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal { (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
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3 40 0 0 0 0 0
24 hours
Day
Dose .
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
5 Table 4. Compound G(ix)
4 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 . 0 0 0 0 0
3 40 0 0 0 0 0
Table 5: Compound G(ii)
4 hours
Day
Dose
Animal |(mg/kg) |1 2 3 4 5
# ‘ :
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Day
Dose
Animal { (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
H- Head Butting
+ touch-evoked
5 .
Table 6: Compound G(x)
4 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
4 .
1 40 0 0 0 0 —
2 40 0 0 0 0 —
3 40 0 0 0 0 —
10 Table 7: Compound G(xii)
4 hours
Day
Dose
Animal { (mg/kg) 1 2 3 4 5
. # ‘
| 1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
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*+>pg{ SWA 10Z! 109%#& ()- !'109%#& ()- !'!T10%#& ()- !'10%K#& () -
FT109%K#& () - :
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 -
2 40 0 0 0 0 -—
3 40 0 0 0 0 -—-

Table 8: Compound G(xi)

4 hours
Day
Dose .
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose _
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 ---
2 40 0 0 0 0 -
3 40 0 0 0 §) —
5
Table 9: Compound G(xiii)
4 hours
Day
Dose :
Animal { (mg/kg) 1 2 3 4. - 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
# . .
1 40 0 0 0 0 —
2 40 0 0 0 0 —
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XX@\ 10Z !! 109%#& () -

109%& () -

Lovee () I

10% # &
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Q1 140_

I\
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Gb T N
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& ()-
8 & () -
'109% &

0
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_?2+""10% %‘N )-4"10%)& ()-4"108 & ()3t" 109 & ()4t"10
nN. +" 10% &' ) t"lO% & ()-t"10% & ()-t"109 & ()-t5WT
#%rivk +" 1 /6%1 ' PET(g-ToW T I§RX T IR &
|-+"10%°"1’ =109 ad)-t T &G (- IO &) -1
2@ X {g o (b~ )R OO T R T
-t"lO“;& 1091098 =t J.U%‘&Tf-[- O &t 10

"10% & ().
t"109% & f’
()-t"109%4-&
10% & ()} }\
"10% & (
& ()-t5
.+"10% '(7
"109% & ()of
f %2109 &
"10% & ()
"10% & ()
"10% & ()-f
"10% & ()-f
4h

& ()- t"lO%&'() t5W"-"10
+-9A-1+O9& & \ =t J.U"/G‘&"(‘)_l'

"Te%_ ()—t"
%, & t"109% & t"d0% & () -t
me QL iond o a
1.0004_Ql \T-

Lu/u& .4 004 I()_tl
AY + £

AT W
a0l gt ) - f
Byl vagda g ¢ .Q-\'
10+

109 & ()-f+"
1098 & ()-f+ ' "10% & ()-f+"

"I IKLMIYvVE+"" 10% &
t

oo 4».|/ 11004 Q' /(.
100 L\

sﬁé N

r~|n
A\CAeAT LRy

/’\ r
‘V

A
T
3-8

£ 1004 0o (
T 70 <

(g
O R
& 4!
"10% & ()-f+ ' "10% & ()-
"109%8 & ()-f+ ' "109 & ()-f+ "
jlébmp dric:i GEAPR & ()-f+"

'.ft:m:' 019

-t
-wa+'

Pable

N l

2
3
5W+"
5
c
+

ours

Day

Dose
Anima! | (mg/kg)

#

40
40
40

olojo
ofjo|o
(olle]le]
ojojo

1
2
3

24 hours

Dose
Animal | (mg/kg)

#

40
40
40

olo]o
o|o|o
oOJ|o0jo
(o) {e) [w)

1
2
3

Table 12: Compound G(vi)

4 hours

] |

10

Day
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"10% & ()-fgK++ " "10WB & ()-f+ " "10UW & ()-f+ "' "109% & ()-f+"
"10%W & ()-f+ " "10WM& ()-f+ " "10W & ()-f+ " "109 & ()-fnN ++
"109 &' Owd 32706645008 & () -+ ' "10W & ()-f+ ' "10%W & ()-f+peryc ;‘9%0&'76() f 5W
mvk ++ ' " %0/%& z)-f+ "10% & ()-f+" "10% & ()-f5W!I+ " "109 & ( )-f+ '
"10% & ()-f "l-++" "10% & ()-f5W+"" "10%&' O-f+ " "10%8 & ()-f+'
"10% & ()-f+ ' "10WB & ()-f"%)+-/ ?2++ "' "10%+ ' 10U & ()-f+'
"10% & ()-f+ "' "10%B & ()-f+ "' "10%& ()-f+ ' "10%W& ()-f+ '
"109 & ()-T/09: pesevd>++ © "109+ T T10W & ()-f+ " "10WR & ()-fH "
109 & ( pnifrial’ (m%/Qg'ﬁ & ()-f+ "' 1109 & ()-fi5W=2@\BEYZ: ++4 "10% %
"10 & () -+ | " & ()-f+ ' 1109 & ()-f[5W-+" "1Q0W & ()-f+
"10% & V- HEFGATgRZYF+ ¢ 109 [ TR & ([)-T5W -+ ' [T10%0% () -[f+0
"10% & (hF [ 4d 0P & ()T~ 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
‘Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Table 13: Compound G(vii)
4 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal { (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
5 Table 14: Compound G(iv)
4 hours
Day
Dose '
Animal | (mg/kg) 1 2 3 4 5
#
1 40 14 0 14 0 14
2 40 1,22,1410,2 | 1,22,15,10 0 1,22,14,H102] 0
3 40 0 0 14 0 0
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"1098 & ()-fKRW  bccGH ' "10% ' "+ ' "10% & ()-f+ "' "10% & ()-f+"
"104 & ()-f+ ' "10% & ()-f+ ' "10% & ()-f+ "' "10% & ()-fcef hi kl ngK++""

1 10% & (g ipei0% & () -1+ "10BE () *108& ()1 pCT/c;&Qz@o&m() e

"109% & () 09 & ()-fnogtvxznN. ++ ' "1098 & ()-f+ "' "109
"10B & ()-f+ " "10U & ()-f+ " "10W& ()-f SWz|~mM++" "10B & ()-f+
"1098 & ()-f+" "10%&'()-f5W!+" "10% & ()-f+ " 109 & ()-fl-++7"
"10% & ()-f5W+"' "10%W & ()-f+ ' "10%W& ()-f+ ' "10%W & ()-f+""
"10% & (FFHourd™ OB+ "I0WB& ()-T+ "10B& ()-T+ "10B& ()-1+"
"10% & (=T o0& () -1+ TOW& ()-Tt@ay 107 I0%W& ()- 101010
Az(l\)/&éooé&'g)--r IJQIEE%/&&I()WW&M- TORB &) - 10 &T() -
" " (a3 Qnar 1 - 17409 & ()- 9&10% & 3vZ: .| "10 210% & (k-
oo o f\nﬁ)nal Kg) () 1 O- 9 ()a 4 (b

1 40 0 0 0 0 0

2 40 0 0 0 0 0

‘ 3 40 0 0 0 0 0

H- Head Butting

By way of comparison the compounds of formula 1 are less toxic than
5 other GlyT1 inhibitors of similar potency. For example compounds H, 1, J, and
K below, show a higher toxicity profile than the compounds of the present
invention as seen in tables 15, 16, 17, and 18.

10
Table 15: Compound H *

Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 1,22,8,14,102 | 1,2
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"10% & ()-5W( " "10% & ()- "10% & ()- Z>. "10 "10% & ()-5W( "- "10% & ()-
"10% & ()- "10% & ()- "10% & ()-%()cG "10 " "10% & ()- "10% & ()-
1098 & QVO:"’%‘S‘%%E%: “1098 & ()- "109 & ()-)+, ./ 124gK+ " 1084,&r6J00176

"10% & ()- "10%4 & ()- "10% & ()- "10% & ()- "10% & ()- 457;
=2ANN. + "109% & ()- "10% & ()- "10% & ()- "10% & ()- "10% & () - 5W(
" ACEFHKMTM + "10% & ()- "10% & ()- "10% & ()-5W( "! "10% & ()-
"109% & () - MOQSUVXI -+ "10% & ()-5W( " "10% & ()- "10% & ()- "10% & ()-
"109% & ([~ T Bcan?+ "1098 " 1098 & 22100 1DPP&1§p.10.2 0 1,2
3 40 13142 | 1,22142 | 1,229,102 [1,9,26,15,14,10] 1.2
2

*In this experiment behavioral observations were only recorded once per day.

Table 16: Compound |

4 hours
Day
Dose :
Animal | (mg/kg) 1 2 3 4 5
#
16 40 1, 26,410 41,22, 26, 31,22, 410 31, 22,26, |41,22,
110 410, | 410
17 40 11, 22310 | 41,22, 410 | 11,26, 310 {1, 26, 15, 11014, 26,
_ y10 | 7
18 40 31,22,26, | 41,22, 410 | 31,22,26, | 41,22,110 |41, 22,
3410 410 410
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
16 40 0 0 0 0 -
17 40 0 0 0 0 —
18 40 0 0 0 0 o——
5
I= severe itching
Table 17: Compound J
10
4 hours Day
Dose
Animal #| (mg/kg) 1 2 3 4 5
1 10 0 0 0 0 0
2 10 0 0- 0 0 0
3 10 0 0 0 0 0
24 hours Day
Dose :
Animal #{ (mg/kg) 1 2 3 4 5
1 25 0 1,2 1,9,18,26,15,14,10,2 *
2 25 0 0 1,6,9,18.26,15,14,10,2 *
3 25 0 2 1,9,18,26,15,14,10,2,23 *
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"1098 & ()- "10% & ()- "10% & ()- "10% & () - ef opgrsvZ>+ "10% "10% & () -
}_8?%8‘; "10‘2;‘8- }_8?28- '\'/\%(()%&I()-SW( "stuvwx{vZ: + "10%

% & 00 0 A & - "10% & -5 "o "10%W & ()- "10% & "10%
"109% &'()-%\/%% U N10% & ()- "10% & ()-- "10% & ()- " 10%8%‘@/??22}(/5@?6{0% "
"109%8 & ()- "10% & ()- "10% & ()- "10%W & ()- "10% & ()- "10% & ()- gK+
"109% & ()- "10% & ()- "109% & ()- "10%8 & ()- "10% & ()- "10% & ()-
"109% & ()-nN. + "10%W & ()- "10%W & ()- "10% & ()- "10% & ()- "10% & ()-5W (
"M+ "0 (T I0BE (- j

Table 18: Compound K

4 hours
Day
Dose
Animal |(mg/kg) |1 2 3 4 5
# .
1 40 1 — — — -
2 40 0 --- — -—- -
3 40 0 12224152 |--- -— —
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 }1,22,18,26,15, - — — —
14,10,23 27*
2 40 |[1,26,15,14,10,|. - — — ——
27
3 40 1,26 1,22,24,15,14, — — —
10,23,27*

* Animal was euthanized due to a moribund condition
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"10% & ()-5W( "1 "109% & ()- "10% & ()-1-+ "10% & ()-5W( " "10% & ()-
"iggﬁi E) "10% & () "109 & ()-_?+ "10% "10% & ()- "10%& ()- "10% & ()-
" - "10% & ()-nR6+ ,
" 10%@ Mgi 10%& ()-X0N"10% & ()-X 10% & ()-3 ' 10%%0?)“?52&0(”( t 8+
c% on" 10%& ()-X0N"10% & () - X0""10% & () - X- 07" 1098 & () - X0A"109% & () - X
p -
" AT 10%82"(7‘7(0’\ 1098 & ()-X07" 1098 & () - X07" 1098 & () - X07" 1098 & () - X0"" 1098 &
()-X0"" 109 & () - X
$| L, 80" WWeaCia - XO" 0%& () - X0N" 1098 & () - X0"" 109 & () - X; c$(
109 & (% $% ooa, 109 & () - X0"" 109 & ()- X0"" 109 & () - X0"" 10% & ()

x0A 109818 TR EfB‘ RON" 109 & () - X. / 1245700007 10% & () - X; c$(

"0A" 1098 GAf ) - XQA! 10%& ()= X0"" 109 & ()-X0N"109% & () - X7: <>@CcC00M" 10% 07" 10
L BE& ()- XO" TO &™) - XO"" 10% & (YO X0M" 109 & () - X07" 1098 & () - X0N" 109 & () - XCE

FHKMOYG 007" 10% & () XQN" 1q{a& -x0A 1098 & () - X07"109% & () - X; c$(

"0”"10% & () - XOQ ; HX; cS(

07" 109% & () - XOA" 100 ()-Xon" 10%& () X0M" 1098 & () - XY\ A" bcecCO0”" 10% & (07
"109% & ()- X0N" 109 & Ay- X0N" 109 & () - X0N" 109 & () - X0N" 109 & () - X0N" 10% & () -
Xeghgr st k03007 07" 1094 & () - XO"" 1094 & () - X0"" 10% & () - XO"" 10% & () - X; c$(
"0A"10% & () - Xt UV\”_nyzTSOF’\O" 109 & () - X; c$(

0N 3004 & () - XONFREIAIE {) - X0M" 109 & () - X0A" 109% & () - Xz{| } ~pT80~0~" 109 & ()
- X0N" 1098 & ()-X0N"1098 & () - X0N" 1098 & () - XO7" 1098 & () - X0A"10% & () - X0N" 10% &
! é%-XhH, 807" 1094 & () - X0""10% & () - X0""10% & () - X0"" 10% & () - X0"" 10% & () - X;
C

"KK/ 0" 1096 & () - XON" 10% & () - X0 10% & () - XX0M" 109 & () - XON" 10% & () - X0" 10
%& gg%xmhem ‘& () - XgK+/ 07" 1098 & () - XOA" 109 & () - X; c$(

O ) X0"" 109 &
x0A oo %"‘( )s %gﬁu gaﬁggg%uﬁ@ﬁacifgﬁ%%bézaﬁgt%gﬁ&% aﬁg(ﬁ&‘?tgaﬁél e XO’\()lo
% & (1p- xcyubm%ted Wit tolere gulysfitoent sedmten frenx yl or ethyl;

CG 107" 1098 & () - X01*10% fﬁé L wh

() X(1)0%10S @(t?%, X 9%8%’9"2 ’9&8) Jerigy rgnandeubsiituted phgnyloWhessindney - xont 100 &
An 0, Q/Hzida

Vowa () s e‘{%ﬂ%n éﬁ@%@nftl ngQ é@%&d&ﬁéﬁﬂ”&%ﬁ fisitoX %% e )lkyl$(

7>/ C<4 1@Momcmaehalpalkwy cc«ymom%& () C<4 10%& () C<4 "10% & ()-C<4

0
10% & ()and a salt, solvate and hydrate thereof,

15

A compound according to claim 1 wherein Ary is 2-thiophene.

A compound according to claim 1 wherein Ary is 2-(3-methylthiophene).
A compound according to claim 1 wherein Ar is 3-thiophene.

A compound according to claim 1 wherein Arq is 3-(4-methylthiophene).

o g K~ D

20 A compound according to claim 1 wherein Ar; is substituted phenyl where
the substituent is selected from CF3s, Me, iPr, MeO, CN, and CF30.
7. A compound according to claim 1 wherein Ar; is furan.
8. A compound according to claim 1 wherein Arz is thiophene.
9. A compound according to claim 1 selected from the group consisting of:
25  (Z)-N-(1-(4-(4-1sopropylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)-N-~(1-(4-(3-Thienyl)pheny!)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)-N-(1-(4~(2-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)-N-(1-(4~(2-Furyl)pheny!)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
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pT/ C<4 " 10%C<4 " 109 & C<4 "10% & ()-C<4 "10% & ()-C<4 "10% & () - C<4
"10% & ()-C<4 "10% & ()-C<4 "10% & ()-rV:/C<4 "1C<4 "10% & () - C<4

"10% & ()Wgﬁg(%f%%/é & ()-C<4 "10W & ()-C<4 "10W & ()-5W" ﬁéﬂ%Aﬁ%o@fA

"10% & W& ()-C<4 "10% & ()-5W"-C<4 "10% & () -

::10%&() 2468:;=1-/C<4 "10% & ()-5W" C<4 "10% & ()-C<4 ' 10%&() C<4
"1098 & (xzpn4(1 Qcﬂgé-&’le(th IpRSAERRAY(-1(3- mwamopawmwsamwe&) C<4
108 & ()- C<4 £WC<4 "109% & ( ﬁ,

" 18%2% ()(stm H«r(Sg(Tr@ rergtioxy pheny ab)@'ayl édd ézy%ropﬂm%f () C<4

" <4 "10%4"10%8 & ()- 4"10% & - 4"10% & 109 &' -
410%&)3'})%\‘['\10%1'&% % & ()-mv14"10% & () - 410%&(%)- 410%&(%) 0

45W 4" 10YFZEN-)T-(4+( 31 TYafophenyliphéhiigos 3Ltfedprop-4-apasdisaycosine;

5 (Z)-N-(1-(4~(3-Thienyl)phenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosine ;
(Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(3~(4-methylthienyl))prop-1-en-3-yl)sarcosine;
(Z)-N-(1-(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-
en-3-yl)sarcosine,
(Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-

10  yl)sarcosine; and
(2)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(2-(3-methylthienyl))prop-1-en-3-
yl)sarcosine.

10. The compound (Z)-N-(1-(4~(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-

en-3-yl)sarcosine.

15
11. The compound of claim 9, (Z)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-

en-3-yl)sarcosine.

12. The compound of claim 9, (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1-(3-
thienyl)prop-1-en-3-yl)sarcosine.

20  13. A composition comprising a compound of claim 1 and a carrier.

14. A composition comprising a compound of claim 10 and a carrier.

15. A composition comprising a compound of claim 11 and a carrier.

16. A composition comprising a compound of claim 12 and a carrier.

17. A pharmaceutical composition comprising a therapeutically effective

25 amount of a compound of claim 1 and a pharmaceutically acceptable

carrier.

18. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of claim 10 and a pharmaceutically acceptable
carrier.

30 19. A pharmaceutical composition comprising a therapeutically effective

amount of a compound of claim 11 and a pharmaceutically acceptable
carrier.
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4"10% & ()- 4"10% & ()- 4"10% & ()- 4"10% & ()- nN.14"10% & ()- 4"10% & ()-
jnlgoﬁig)- 4" 10% & ();&? O%éf(/g:&(;Nrr@M 1098 & ()- 4"10% & () -

0 - 0 0 14" 10% & ()- 5 -
j:' 1098 & ("%’OOQWf - 4"10% & ()- tXI4"10% & () 4" _%% &y%é%§%{6§%%' () -

'10% & ()- 4" 10%& ()- 4"10% & ()- 4"10% & ()- rV:14"10% & ()- 4"10% & () -
-4" 1098 &20) A Sét}é;@ﬁéc"eml):al éorﬂﬁaén@or( gom Mémy@ melﬁg%l&ic(a)ly eﬁemm% & ()-
4"10% & () - 1098 & ()- 4"10% & ( K+ %10%&()
%" 109 & ()amaunbol &095npowﬂ§@£/&l@lm)i2 a,ﬂ%%f@f%asewrll@a oRcgepianl

& ))*, -/ R6+44 & - 5W4"10% _ o i o ] oA o ]
e - o+49?bgf0%g()- 0- 47108&()- 41048 & () 4"10% & ()

21. A method for treating a patient having a medical condition for which a
5 glycine transport inhibitor is indicated, comprising the step of administering
to the patient a pharmaceutical composition as defined in claim 17.
22. A method for treating a patient having a medical condition for which a
glycine transport inhibitor is indicated, comprising the step of administering
to the patient a pharmaceutical composition as defined in claim 18.
10 23.A method for treating a patient having a medical condition for which a
glycine transport inhibitor is indicated, comprising the step of administering
to the patient a pharmaceutical composition as defined in claim 19.
24. A method for treating a patient having a medical condition for which a
glycine transport inhibitor is indicated, comprising the step of administering
15 to the patient a pharmaceutical compos-ition as defined in claim 20.
25. A method according to claim 21 in which the medical condition is
schizophrenia.
26. A method according to claim 22 in which the medical condition is
schizophrenia.
20 27. A method according to claim 23 in which the medical condition is
schizophrenia.
28. A method according to claim 24 in which the medical condition is
schizophrenia.
29. A method according to claim 21 in which the medical condition is cognitive
25 dysfunction.
30. A method according to claim 22 in which the medical condition is cognitive
dysfunction.
31. A method according to claim 23 in which the medical condition is cognitive
dysfunction.
30 32.A method according to claim 24 in which the medical condition is cognitive
dysfunction.
33. A method according to claim 21 in which the medical condition is
Alzheimer's disease.
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4"10% & ()- 4"10% & ()- 4"10% & ()- 4"10% & ()- 4"10% & ()-
<=?BDFHNN. +4" 109 & ()- 4"10% & ()- 4"10% & ()- 4"10% & ()- 4"10% & ()-

5W HIL 0% & ()- 4"10%W & ()- 4"10% & ()- 5W!4"199% &\ ()

4" 10% & S; Q?g}ii\“]ﬁ Ap +£1')' 109 & () - z(sz/v 4"10% & (§) 4" 10% & ?ﬁ’éﬁ%@%ﬁ&' () -
4"10% & () -

AF E 309 8 eoaQE IS 16 )l PRY2LPUAIch nORE O BNEIicAR! 10% & () - O 4y
4y @ 10% & (Alzhgimeps disersa.0% & () - OQY! 10% & () - OQY! 10% & () - O6W QY! 10% & ()
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comprising:

a) reducing intermediate B

Noglhs

10 with sodium bis(2-methoxyethoxy) alumlnum hydrlde (Red-Al); and
b) treating the resulting intermediate with iodine to give the iodide C.
52. A method of preparing an intermediate D;

Or
comprising:

15 a) reducing intermediate B

Bo gl

with sodium bis(2-methoxyethoxy)aluminum hydrlde (Red-Al) and
treating the resulting intermediate with iodine to give iodide C

| OH
|
Br

20 b) converting the alcohol moisty of iodide C to a bromide; and
c) displacing the bromide with sarcosine t-butyl ester to the provide
intermediate D.

“Sco,tBu
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o] " 4" 1094 erpFUTATL ML BoRTBMORLSRNIDigk 8 ipRen OpD&SRYING. 1005 & () -
r 0% & (%4. Eni%ﬁﬁai H)_reﬁarﬂﬁ)/éﬁ‘lr(téﬂnédﬁ%cﬂ +10% & ()- +"10% & () -
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SNNcogtBu
|
Ary
Br (E); wherein
5 Ary is thienyl optionally substituted by up to one methyl or ethyl,

the method comprising:
a) reducing intermediate B

/©/\OH
Br (B)

with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and
10 treating the resulting intermediate with iodine to give iodide C
| OH
I
Br (C);

b) converting the alcohol moiety of iodide C to a bromide;
¢) displacing the bromide with sarcosine t-butyl ester to provide an

intermediate D

SN NcogBu

15 Br (D); and
d) coupling the intermediate D with a boronic acid of the formula
AriB(OH)., wherein Ary is as described above, in the presence of a
palladium (0) catalyst to give the intermediate of the formula E.
55. The method of claim 54, wherein the conversion of step (b) comprises
20 treatment with N-bromosuccinimide and triphenylphosphine.
56. A method of preparing a compound of the formula G
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d) coupling intermediate D with a boronic acid of the formula Ar\B(OH)e,
wherein Arq is as described above, in the presence of a palladium (0)
catalyst to give an intermediate of the formula E
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15 wherein:
Ary is a thiophene group which may be 2 or 3 thiophene and is optionally

substituted with up to one substituent selected from methyl or ethyl;
Ar, Is selected from thiophene, furan and substituted phenyl, wherein the
substituent on the pheny! group is selected from C1. alkyl, halo, C1.¢ haloalkyl,
20 Cie alkoxy, Ci.s haloalkoxy, cyano, prepared by the method of claim 56.
60. A compound selected from the group consisting of: (Z)-N-(1-(4-(2-
Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, and (Z)-n-(1-(4-(4-
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